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NEW YORK. SATURDAY, DECEMBER 29, 1900. 
A CENTVBY OF FBOGBESS IN THE UNITED STATES. 

BT EDWAKD W. BTRN, A.M., AUTHOR OP "PKOGRESS OP INVENTION IN 
THE NINETEENTH CENTURY." 

In no period of human endeavor has the work of 
man been so built into' tangible and enduring things 
of a useful quality as in the century just about to pass 
into liistory. In a few days the calendar of the 
Christian era will be adjusted to a new figure; the 
greatest cycle of the world's progress will have com- 
pleted its round; and the v^heel of time will have 
started on a new revolution. In the evolution of his- 
tory the thoughtful student is impressed by the great 
change in methods and subjects wrought by the nine- 
teenth century. Ancient and medieval history dealt 
with bloody wars, limiting creeds, cunning politics, and 
the greed of conquest. Modern history must leave 
these to a subordinate place, and substitute for them, 
as of greater importance, the genius of invention, the 
elements and agencies of industrial progress, and the 
arts of peace ; and in so doing it marks tlie approach- 
ing millennium of happiness, good will and material 
prosperity which men have always longed for. The 
nineteenth century has given us tlie first realization 
of tliis longing. What is yet to come remains for the 
future. But the hope of the future must always be 
founded upon the experiences of the past. What men 
may do, and what men may dare, are measured 
largely by past achievements. Progress onward and 
upwa,rd, however, lias so monopolized the attention of 
the nineteenth century man, and has so held his gaze 
to the front, that he rarely has found time to look 
back ; and yet this retrospect is the faith of the future 
and tlie guarantee of further progress. It is timely 
ancl helpful, therefore, to make a brief review of the 
industrial progress of the century, its causes and its 
effects; for such a review constitutes a sort of stock- 
taking that discloses to us where we stand, and what 
we may with reason hope for in future development. So 
broad is this field, and so diversified its subjects, that 
space limitations compel its condensation into the 
bi"iet'est expression. Progress along all lines has mani- 
fested itself in a remarkable degree, but the great 
pioneer to it iall has been 

INVENTION. 

In the early days of invention a haphazard and 
sporadic growth iuarked the path of the advance; and 
the brilliant genius of the solitary worker, sometimes 
a hero, but bftener a martyr, stood out in bold relief 
amid, the apathetic environment of conservatism, 
and the prejudiced and bigoted atmosphere of super- 
stition. The nineteenth century was to mark in this 
field a great revolution ; speculative philosophy was 
to be left to the dreamer; and the thought of man 
assumed a new and more concrete shape. The legiti- 
mate claims of matter a.sserted their equal rights and 
correlated values with the abstractions of thought, 
and the era of material prosperity set in. The rail- 
road, the telegraph, and the steam vessel annihilated 
distance ; peoples touched elbows across the seas ; and 
the contagion of thought stimulated the ferment of 
civilization until the whole world broke out into an 
epidemic of industrial progress. The germ speedily 
.asserted its living qualities and grew into a new civili- 
zation. Invention was its mother, and a free govern- 
ment was its father. To-day a survey of the wonder- 
ful industrial progress of this greatest of all countries 
and greatest of all governments inspires the patriot 
of the western hemisphere with a justifiable pride, '_ 
and commands the admiration and respect of the 
whole world. ." 

When the nineteenth century began, the United 
St;ites was of limited territory, flanked by England on 
the:", north, Spain on the south, and Prance on the 
west, a storm-swept coast on the east, and a hostile 
and ubiquitous host of'i^bdrigines in our midst. The 
neieessities of life were still, directing the energies of the 
early settlers ahn\)st entirely to agricultural pursuits 
and to'su^pplying l>y the quickest methods the imme- 
diate wants of food anil shelter. It is not surprising 
then that most of the notable steps of invention at this 
time should have been taken ia foreign lauds. As, 



however, the American people were quick to appre- 
ciate and adopt anything of practical value, and as in 
later years United States patents have been quite gen- 
erally taken for the most important of these foreign 
inventions, the latter have become a part of the great 
working assets of industrial progress in the United 
States which cannot be ignored in any estimate of the 
causes of its growth. 

In the very beginning of the first decade, Volta, of 
Italy, had given the world the chemical battery which 
bears his name ; Louis Robert, of Prance, devised a 
machine for making continuous webs of paper, which 
rendered the web perfecting printing press possible ; 
Jacquard, also of Prance, invented a pattern loom. 
Somewhat later, Trevithick, an Englishman, built the 
first steam locomotive ; and Winsor, his countryman, 
organized the first gas company. 

In our own land, Col. John Stevens and Robert Pul- 
ton successfully established steam navigation and laid 
the foundation for the present great commerce and 
splendid naval equipment of the world. 

In the second decade (1810-1830) KOnig's rotary steam 
press marked a great advance in printing ; Stephenson 
built his first locomotive ; Pulton built the first steam 
war vessel ; Niepce invented heliography, the pioneer 
step in photography ; Sir Humphrey Davy invented 
the safety lamp; the English engineer Bniriel sup- 
plied in civil engineering notable improvements in the 
methods of driving subterranean and submarine tun- 
nels; electro-magnetism was discovered by Oersted; 
the American ship '* Savannah" utilized steam for the 
first time for crossing the Atlantic ; and Blanchard in- 
vented his lathe for turning irregular forms. 

In the third decade (1820-1830) Faraday converted 
the electrical current into mechanical motion, and in 
experiments in the liquefaction and solidification of 
gases laid the foundation of the modern absorption ice 
machines; pins commenced to be cheaply made on 
Wright's machine ; the first public passenger railway 
was opened in England between Stockton and Dar- 
lington ; Sturgeon invented the prototype of the elec- 
tro-magnet ; Prof. Henry perfected the same and ren- 
dered it effective for all useful purposes in the arts. 
Barlow's electrical spur wheel. Ohm's law of electrical 
resistance, Becquerel's double fluid galvanic battery, 
and Dal Negro's electrically operated pendulum marked 
other notable steps in the electrical field. Friction 
matches were introduced by John Walker, Neilson's 
hot blast for smelting iron was the greatest of the early 
steps in metallurgy, Stephenson's Iccomotive, "Rocket," 
took the prize for speed, the ''Stourbridge Lion" was 
imported and was the first practical locomotive to be 
put ,to work in America, Daguerre invented the 
daguerreotype, and Ericsson supplied the steam fire 
engine. . - 

In the fourth decade (1830-1840) the United States be- 
gan to show the fertility and resourcefulness of its in- 
ventors to a remarkable, degree. • Prof. Henry tele- 
graphed signals to a distant point by his electro-mag- 
net and invented his electric motor ; McCormiek and 
Hussey invented and put in service their respective 
reapers; Ba.ldw,in built the "Old ^Ironsides,", .and 
from this time on American locomotives began to as- 
sert itimj claims to recognition, until tp-day. irf num- 
ber and quality they excel all others. Prof. Moi:se gave 
the world the telegraph ; Colt invented his revolver ; 
Saxton devised magneto-electric machines; the link 
motion was invented by James ; Davenport made his 
electric motor ; Profs. Draper and Morse made the first 
photographic portraits; and Goodyear discovered the 
process of vulcanizing rubber. Important steps were 
also being taken abroad. Paraday discovered mag- 
netic induction, and also established the relation be- 
tween chemical and electrical force ; Pixii constructed 
magneto-electric machines ; Jacobi invented his rotary 
electric motor and built the first electrically propelled 
boat ; Daniell devised his constant chemical battery ; 
Cooke and Wheatstone devised an electric telegraph ; 
Steinheil discovered the feasibility of utilizing the 
earth for the return section of the electric circuit ; 
Defries furnished the gas meter; Pox Talbot u ade 
photographic prints from negatives ; and Prof. Grove 
made the first incandescent electric lamp. 

Ten years more completed the first half of the cen- 
tury, and this decade (1840-1850) brought Sickel's steam 
cut-off; Triger's pneumatic caissons ; Nasmyth's steam 
hammer ; the first telegraphic message from Washing- 
ton to Baltimore; the introduction of anaesthetics by 
Dr. Wells and by Dr. Morton : the Hoe type-revolving 
machine ; House's printing telegraph ; guncotton and 
nitroglycerine; Howe's sewjng machine; Savage's 
time lock ; Bain's chemical telegraph ; Bakewell's 
facsimile telegraph; Bourdon's pressure gages; Brew- 
ster's stereoscope ; the Corliss engine ; the first sub- 
marine cable (Dover to Calais) ; the collodion process 
in photography.; Sloan's gimlet-poiated screw ; and 
American machine-made watches. 

In the next decade (1850-1860) we find Dr. Page's 
electric locomotive ; the Ruhmkorff coil; Helmholtz's 
ophthalmoscope ; Maynard's breech-loading rifle ; the 
Smith & Wesson, the Spencer, and the Henry maga- 
zine firearms ;,the Channing & Parmer fire alarm tele- 
graph ; Giutl's duplex telegraph ; the Watt Sr- Bur- 
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gess and theVoelter processes for taaking paper pulp 
from wood ; Wilson's four-motion feed for sewing ma- 
chines; Bessemer's process of making steel; Hjorth's 
dynamo-electric machine; Ericsson's hot air engine; 
Taupenol's dry plate photography ; the Michanx bicy- 
cle ; Hughes' printing telegraph; Woodruff's sleeping 
car; Perkin's aniline dyes ; Siemens' regenerative fur- 
nace ; iron floor beams in building construction ; 
Phelps' printing telegraph ; first Atlantic cable ; Gif- 
fard steam injector ; Gardner's underground cable car 
system ; the discovery of coal oil in the United States ; 
the first use of the electric light in a dwelling, by 
Parmer; launching of the "Great Eastern;" Os- 
borne's process of photo-lithography : the improved 
spectroscope, and the Kirchhoff and Bunsen system 
of spectrum analysis ; PlantS's storage battery ; Reit. 
crude telephone ; and Carry's ammonia absorption ice 
machine. 

The following period (1860-1870) included the civil 
war, but even this terrible calamity could not arrest 
the momentum of inventive progress. As might be 
supposed, the inventions of this period refiected to 
some extent the strife of battle, and we find here the 
introduction of Timby's revolving turret, Ericsson's 
iron-clad " Monitor," the Gatling gun, the white gun- 
powder of Schultz and of Dittmar, dynamite, Nobel's 
explosive gelatine, the Whitehead torpedo, Mon- 
crieff's disappearing gun carriage, and the rebounding 
gun lock. The McKay shoe-sewing machine revolu- 
tionized the shoe industry. Col. Green invented the 
drive well. Otis introduced his passenger elevator, 
the first barbed wire fence appeared, and rubber den- 
tal plates were introduced. In this period, also, Louis 
Pasteur began his great work in bacteriology and 'es- 
tablished the germ theory of disease. Martin's pro- 
cess of making steel was introduced. Wilde, Siemens 
and Gramme brought out their several dynamo-electric 
machines. Burleigh invented his compressed air roclc 
drills, and T'lghman his sulphite process for making 
wood pulp paper. Oleomargarine was produced, the 
Suez Canal opened, the Pacific Railwaj' was com- 
pleted, the first (Westinghouse air brakes w.ere' de- 
vised, the Windhausen refrigerating machines were 
brought out, and the Mont Cenis tunnel was practi- 
cally completed. 

The next decade (1870-1880) included the periods of 
the great financial panic in the United States and the 
critical political strife incident to the contested Presi- 
dential election. This retarded to somB" extent the 
growth of patents in numbers, but it: does not seem 'to 
have arrested the thought of the in^wentor, >'npr to 
have affected its quality. The Hoe web perfecting 
press was developed, and put to work in the offlce^df 
The New York Tribune. A great array of valuable 
inventions followed, among which may be mentioned 
the Locke grain binder; the Ingersoll rock drill ; 
Stearns' duplex telegraph ; ;Westinghouse's improved 
automatic air brake; Lyall's positive motion loom; 
Janney's automatic car coupler; Edison's quadruplex 
telegraph ; Gorham's twine binder for harvesters ; 
Lowe's process of making illuminating gas from 
water; the roller mill and middlings purifier for mak- 
ing fiour ; Pictet's ice machine; cash carriers for stores; 
Prof. Bell's wonderful speaking telephone ;. cigarette 
machinery; Edison's electric pen ; steain feed for saw- 
mill carriages; Hallidie's cable cars ; Edison's phono- 
graph ; the Otto gas engine; Jablochkoff's electric 
can.dle;, Sa^yer-Mah electric lamp ;, Berliner's tele.^ 
phone transmitter of variable resistatiee ; Bdiscin's-,car- 
bon microphone ; , liquefaction of oxygen, nitrogen, 
and air by Pjctet and. Cailletet ;,th£^devel6pmeht of 
the Remington typewriter. ; Edison's electric lampwith 
carbon filament ; gelatino-bromide emulsion's in photo- 
graphy ; the Birkenhead and Rabbeth spinning spin- 
dles, and the Gessner cloth presses ; Siemens also in- 
stalled the first electrical railway at Berlin ; and the 
Mississippi jetties were built by Capt. Eads. The Lee 
magazine rifie, Paure's storage battery, and Greener's 
haliimerless gun were other inventions of this period. 

In the next decade (1880-1890) the radical inventions 
of the preceding periods had gotten well into the. com- 
mercial activities of the national life, and this decade 
represents the greatest epoch of pi-osperity the republic 
has ever enjoyed. It added the following important 
inventions : Telegraphing by induction, the Blake tele- 
phone transniitter, the Regce buttonhole machine, 
Mergenthaler's linotype machine, Cowles' electrical pro- 
cess of making aluminium, the Welsbach gas burner, 
the graphophone, electric welding by Elihu Thomson, 
tiie McArthuT and Forrest cyanide process of obtaining 
gold, Tesla's system of polyphase currents, Harvey's 
process of annealing armor plate, De Laval's rotary 
steam-turbine, the Kodak camera,, De Chardonnet's 
process of making artificial silk, nickel steel. Hall's pro- 
cess of making aluminium, the Dudley dynamite gun, 
photography in colors, and the Krag-Jorgensen maga- 
zine rifle.- Great advances were also made in explosives 
and smokeless powders, among which may be named 
rack-a-rock, bellite, 'melinite, and cordite. In mtedieine, 
antipyrena was brought out, \yh,ijfi in bacteriology 
Koch identifled the bacilli of tuberculosis and cholera, 
Pasteur the bacillus of hydrophobia, Loefller the 
bacillus of diphtheria, and Nicoiaier the bacillus of 
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lock-jaw. The first American electric railway was in- 
stalled between Baltimore and Hampden. " Flood 
Rock" in New York Harbor was blown up, the Brook- 
lyn bridge was built, the electrocution of criminals 
ordered in New. York, the Lick telescope was erected, 
and in Europe the St. Gothard tunnel and the great 
Forth bridge were completed and opened to traffic. 

The last decade of the century (1890-1900) is still so 
near to us, and is so filled with invented agencies of 
importance, that selection is rendered specially difficult, 
and only a few of the most important may be named. 
We find the Parsons rotary steam turbine, which in its 
applications in marine engines has raised the speed of 
smaller steam craft to that of an express locomotive; 
the Northrup loom, which acts almost with the discre- 
tion of a thinking mind; the Acheson process of making 
carborundum, the Yerkes telescope, Edison's kineto- 
scope, and the allied developments of thephantascope, 
cinematograph, and biograph, whose moving and ap- 
parently living scenes fill the observer with wonder and 
admiration; the production of calcium carbide by Will- 
son, and the electric furnace for making the same; the 
discovery and application of the X-rays by Roentgen, 
theKrupp armor plate, the developments in liquid air 
and apparatus for producing it by Lind^, Trinler, 
Dewar, Ostergren, Berger, and others'; the mercerizing 
of cloth under tension to render it silky, the iSchlick 
system of balancing marine engines, the improved dis- 
appearing gun, the practical development of the bicycle 
and autcnuobile, the building and launching of the 
"Oceanic," the largest steam vessel ever produced; 
and wireless telegraphy by Marconi. 

These represent the most notable agencies which 
have stimulated the industrial progress of the nine- 
teenth century. Conceived in the progressive thought 
of mankind, they have been nursed into a healthy and 
strong existence under the fostering care of the patent 
systems of the world' and espe- 
cially by those of our own land. 
Former ages have furnished 
many a brilliant genius, but his 
thought has too often died with 
him. Will not all agree that it 
is the patent system which has 
in the nineteenth century crys- 
tallized this thought into endur- 
ing records, and in furnishing 
the stimulus of fair and just re- 
ward to the inventor has thus 
become, more than any other 
single factor, responsible for the 
great array of invented agencies 
and the wonderful industrial 
growth of the present time ? 

In this connection it may not 
be amiss to show what this pat- 
ent system has produced in the 
way of original inventions. The 
growth of patents is graphically 
illustrated in the accompanying 
chart, "which not only gives the 
variations in patents in the 

United States from year to year, but also a comparison 
of the total number of patents of the principal differ- 
ent countries of the world. It will be seen that up to 
the end of the year 1900 sixty-five thousand more pat- 
ents will have been taken out in the United States 
than in Great Britain and France put together. 

On this foundation the modern civilization of the 
nineteenth century has been built, and from it has 
rolled the mightiest wave of material prosperity which 
the world has ever known. Submerged within it and 
surrounded by it, as we are on every hand, it is diffi- 
cult indeed to rise to a point of comprehensive vision. 
Its very magnitude precludes any correct comprehen- 
sion by the average observer. A mountain cannot be 
estimated at close range in any proper appreciation of 
its relative values, and the boundless sea in its vast- 
ness furnishes no comparisons ; and so in looking at 
this great tidal wave of industrial growth, we must 
stand a little apart from it to get any idea of its pro- 
portion. Looking down the corridor of time we obtain 
a better vantage point of view, since this will show us 
by its shrinking values the juxtaposed relation of 
the then and the now, as separated by a hundred 
years. 

MANUFACTURBS. 

In the year 1800 this branch of the industrial life of 
the country was of such small extent that scarcely any 
records of it remain. Some cotton and woolen mills 
were to be found, but the spinning wheel was still a 
part of the domestic furniture, more useful than orna- 
mental, the hand loom was the main reliance of the 
farmer, and home-spun fabric was still in evidence 
everywhere. 

In 1831 the capital invested in cotton manufactures 
was $40,612,984. In 1890 it was $354,030,843, and the 
value of the product was $267,981, 734 The number of 
spindles in factories in 1790 was only 70; in 1890, a 
hundred years later, it was 14,188,103. In 1800 the 
price of cotton yarns was from $1.03 to $1 36 per pound. 
In the last decade of the nineteenth century it ranges 
from 133^ cents to ISJ^ cents, and the price of cloth 



has diminished in like proportion, while the wages of 
the cotton mill operatives have more than doubled. 

If a man wanted a pair of shoes a hundred years ago, 
he had his shoemaker to make them, and he had to 
wait for them until they were finished. The pay of 
this shoemaker was 73J cents a day. If he wanted a 
house, the carpenter with broad-ax laboriously hewed 
the lumber, and with hammer, saw and hand-plane 
slowly dressed and put together what is now known 
as the mill-work, for which he received wages at the 
rate of something over 70 cents a day. The printer was 
the skilled mechanic, and at $1 a day he set the type, 
and worked off on a creaky hand-press the limited 
edition, whose crude sheets now form valued curios. 
To-day the shoemaker on the McKay machine makes 
many hundred pairs of shoes a day, the laborious 
work of the carpenter is performed almost entirely by 
the planing, sawing, boring, mortising and turning 
machines of the great woodworking mills, while the 
printer, with wages more than trebled and hours of 
labor reduced, has been elevated to the {dignity of an 
expert manipulator of the linotype machine, perform- 
ing the work of four or five compositors, or has become 
the operator of the octuple press, printing papers by 
steam at the rate of 1,600 a minute, ready pasted, 
folded and counted for distribution. 

In the manufacture of agricultural machines the 
growth of the reaper has been one of the notable things 
as bearing on the industrial evolution of the century. 
This industry began about 1840 with the contempora- 
neous operation of Hussey and McCormick in this 
country, and in that year not more than three ma- 
chines were made. To-day the estimated annual pro- 
duction of the factories in the United States in this 
class of machines is 180,000 self binding harvesters, 
350,000 mowing machines, 18,000 corn harvesters, and 
35,001) reapers; the output of one great factory alone, in 
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the year 1898, being 74,000 self-binding harvesters, 107,- 
000 mowers, 9,000 corn harvesters, and 10,000 reapers. 
This with 75,000 horse rakes meant for this factory a 
complete machine for ever}- forty seconds in the year, 
working ten hours a day. This, however, is only one 
branch of agricultural ihachines. There are drills, 
thrashers, seeders, plows, harrows, and hand imple- 
ments beyond calculation. In the field of wearing ap- 
parel, shoes, clothing, hats, and rubber goods are made 
in enormous quantities. These with ships, mills for iron 
and grain, mining machinery, steam engines and loco- 
motives, printing presses, sewing machines, bicycles, 
electrical apparatus, food stuffs and the thousands of 
other manufactured products, furnish an object lesson 
of industrial progre.ss which it is well-nigh impossible 
to adequately estimate and present in intelligible form. 
The growth of manufactures in the United States, 
however, is evidenced in late years by the exports of 
manufactured articles. These for 1900 are $438,851,756, 
which is 38 per cent above those of 1899 and the largest 
in. the history of the country. Mulhail estimates the 
total value of manufactures in the United States in 
1900 to be $13,336,009,000 and the hands employed 
6,710,000. 

RAILROADS AND POSTAL SERVICE. 

In 1800 there were no railroads. The rumbling stage 
coach was the only means of public conveyance. 
Traveling at the rate of six miles an hour, how long 
would it take from New York to Washington, and how 
many relays of horses, and how much delay and dis- 
cpmfort? To-day, a magnificent locomotive and a 
luxurious palace car whisk us across the country at 
the rate of nearly a mile a minute. . The business man 
finishes a day's work in New York, and taking. a sleep- 
ing car eats breakfast in Washington in time to attend 
an early committee meeting in Congress. 

The first public railroad built was the Stockton and 
Darlington line in England, which was opened for 
traffic in 1835. In 1839 the " Stourbridge Lion" was 
imported from England and put to work on. the Dela- 
ware and Hudson Canal Company's railroad. In 1833, 



Baldwin built the " Old Ironsides," and from this time 
on the railroad was an established institution. In the 
year 1899 the steam railroads of the United States have 
a total track mileage of 350,363; there are 37,345 loco- 
motives, 36,184 passenger cars, 8,131 baggage and niail 
cars, and 1,328,084 freight cars. There were 537,977,301 
passengers carried, 975,789,941 tons of freight moveil, 
and the total traffic earnings were $1,336,096,379. Mul- 
hail estimates the capital invested in railroads in the 
United States in 1900 to be $11,380,000,000. To this must 
be added the enormous growth in street railways with 
their thousands of cars. 

Along with the development of the railroad has come 
the wonderful extension of the postal service. In 1799 
there were in the United States 677 post offices ; in 1900 
there are 76,688. In 1799 the receipts from postage were 
$364,846 ;. in 1900 the receipts from postage and monej' 
orders are $103,354,579.39. In 1799 the miles of post 
roads were 16,180 ; in 1900 they are 500,989. At the be- 
ginning of the century postage was paid according to 
the dista,nce carried, and Postmaster-General Haber- 
sham of that period, in one of his reports, recommend- 
ing a change in the postal rates, remarked that "a 
postage of 123^ cents or under is so inconsiderable that 
it is freely paid, but in all cases above that sum it 
seems something of an object, and it then begins to be 
called money." To-day two cents carries a letter to 
Manila, half way round the world. With a special de- 
livery stamp a letter mailed at noon in New York 
reaches Washington and is delivered to its address bj' 
special messenger in the evening of the.same day, and 
the New York daily morning papers are distributed in 
Washington in time to be read at the breakfast table 
there on the same day of their issue. For the year end- 
ing June 30, 1900, there were 7,139,990,303 pieces of 
mail matter handled by our post offices. This was 
about 93 pieces for every man, woman and child of our 
population, more than half of 
which were letters and |iostal 
cards. 

AGRICULTURE AND LIVE STO«K. 

The nineteenth century kas 
been remarkable in this field 
chiefly for the great addition 
which it has made to our na- 
tional wealth, the agencies which 
have contributed to this increase, 
and the means for economizing 
the cost of production. At the 
beginning of the century, a litt^e 
patch of ground, oftentimes a 
mere clearing in the forest, and 
a few domestic animals occupies! 
the attention of the farmer,while 
the crudest of implements aided 
him but slightly in his work. 
At the end of the century 5,500,- 
000 farms are producing annually 
3,078,143,933 bushels of corn, 547,- 
303,846 bushels of wheat, 790,- 
177,713 bushels of oats, 338,- 
783,333 bushels of potatoes, 56,- 
655,756 tons of hay, and 10,000,000 bales of cotton. 
To-day the great Western wheat farms of forty-five to 
ninety thousand acres and the processions of self-bind- 
ing reapers in the harvest field stand as correlated 
factors of growth. More than ten thousand patents 
for plows, as many for reapers, and a proportionate 
number of planters, cultivators, thrashers and other 
implements and tools, indicate the vastness of this field 
of activity. 

Of live stock the United States has, in 1900, 13,537,- 
534 horses, 3,086,037 mules, 16,393,360 milch cows, 
37,610,054 other cattle, 41,883,065 sheep, and prob- 
ably 37,000,000, hogs. The great dairy interest and 
the enormous meat packing establishments are found- 
ed upon these. In the year book of the Agricultural 
Department the estimated quantity and value of dairy 
products for 1899 is : Butter, 1.430,000,000 pounds ; 
cheese, 300,000,000 pounds ; milk, 2,090,000,000 gallons. 
This with the skim milk, buttermilk, and whey, and 
the calves dropped annually, makes the produce 
of the dairy cows exceed $500,000,000 annually. Dur- 
ing the period covered by the five fiscal years 1895 to 
1899, the United States exported nearly $3,500,000,000 
worth of domestic agricultural produce. The average 
annual value reached $694,874,000. The agricultural 
exports for 1900 reached the sum of $835,858,133. What 
the full production will be in this great field remains 
for the twelfth census to disclose. Seven hundred 
clerks in the one division of agriculture alone have 
been busy for some months tabulating the statistics. 
This number will soon be raised to one thousand, but 
not until June, 1903, will the work be complete. 

COMMERCE. 

A hundred years ago a voyage to the Orient was of 
only occasional occurrence, and an event of stirring im- 
portance to both the commercial world and the family 
circle. Steam was not yet applied, and the old sailing 
craft, at the mercy of the seas and adverse winds, 
might reach her destination and return ; but a year's 
absence was to be expected, and the return was uncer- 
(CoDtiaued on page 406.) 
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BITCHIE'S TELATTTOOBAFH. 

Compared with the iiuiuerous attempts, many of 
them of exceeding ingenuity, which have been made 
to construct an instrument capable of reproducing 
simultaneously a true facsimile of the handwriting of 
a distant operator, the new form of the telautograph 
appears to us to constitute an immense step in advance. 

The principle is practical, the same as that of Prof. 
Elisha G-ray^s original instrument, but the mode of 
carrying it into effect has been greatly improved. For 





Fig. 1.— FBINCIFLE OF THE TELATTTOOBAFH. 

the facts here given we are indebted to The Electri- 
cian and The Electrical Review, of London. 

Fig. 1 shows the principle on which the instrument 
is based and Fig. 2 isadiagram of the connections. The 
pen is fixed at the extremities of two links, A and ii, 
which are fixed to the arms of two otherwise independ- 
ent rheostats, O anJ D. Each of these is connected 
through the battery to one of the two lines and has a 
total resistance of 7,000 ohms, divided into 496 steps. 
One of these rheostats is shown by the side of the in- 
strument in Fig. 3. Thus currents, varying in magni- 
tude with the position of the pencil, are sent along the 
two lines which connect the sending and receiving in- 
struments. The receiving part of the instrument con- 
sists of two large D'Arsonval galvanometer movements, 
with strong controlling springs to insure constancy. 
The spindles on which the moving coils are fixed are 
connected to a link motion corresponding to that of 
the transmitter part of the instrument, and move a pen 
along a similar piece of paper. 

Having indicated the general principle on which the 
instrument is based, we now come to its construct- 
ive details. As is seen in Fig. 2, a battery is placed at 
each end of the line, these two batteries being normally 
ill opposition. Before starting to write, the operator 
lakes up the pencil, seen in the general view of the in- 
strument, and, with thepoint of it, pushes back a lever 
at the left of the lower or transmitter part. Tliis 
works a mechanical grip, which clutches the paper and 
moves it forward about % inch, and at the same time 
operates a switch reversing the home battery, cuts off 
the receiving part of the home instrument, and 
connects up the transmitting portion. A further 
movement of this lever momentarily opens up the 
circuit of the home battery, the reason for which 
will be explained presently. The paper is 5 inches 
wide, and a length of about 2 inches is exposed at 
one time. During the motions of the pencil on 
the paper, currents varying in strength are sent 
along the lines, P and Q, returning in each case 
by the earth. 

The lower, part of Fig. 2 represents the transmit- 
ting part of the home station, and the upper part 
the receiving part of the distant station, but the 
complete instrument in each case is made up ofja 
transmitter and a receiver. 2f and i" are the coils 
of the D'Arsonval galvanometer movements, these 
movements being also seen distinctly in Fig. 3. 
The coils have about 600 turns of silk-covered 
wire impregnated with shellac varnish, and only 
tlie coil revolves, the cylindrical piece of iron at 
it.s center being fixed. The magnets are electro- 
magnets excited by the local battery. An inter- 
esting feature of the instrument is that, instead of 
extreme delicacy being attempted in the construc- 
tion of these movements, the reverse is the case. 
Twenty-four- volt secondary batteries are employ- 
ed at each end of the line, and the rheostat natu- 
rally forms the greater part of the resistance in 
the circuit, so that fairly strong currents, tele- 
graphically speaking, flow through the coils. 
Added to this that the magnets of the D'Arson- 
val system are highly magnetized, and it is 
seen that considerable mechanical forces come into 
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play, so that the controlling spring attached to the 
moving coil is strong, and, as a matter of fact, so 
strong that the spindle of the moving coil is merely 
held between centers, jewels being unnecessary. Thus 
the motion of the coil is decisive and dead-beat, and, 
moreover, adjustment is easy and the whole mechanism 
is substantial. 

After traversing the moving coil on its way to the 
distant battery, the current passes on either side 
through relays, IK and E. These relays are so ad- 
justed that the weakest current (sent when the pencil 
is at the top left-hand corner of the paper) just suffices 
to cause their armatures to be attracted. When the 
current is momentarily interrupted' by moving the 
paper-shifting and starting lever, the relay, E', drops 
back. This causes the current normally flowing 
through the paper-shifting magnets, P, to be moment- 
arily interrupted, and the release and re-attraction of 
the armature of P actuates the grip which moves on 
the paper. The whole frame rocks backward and 
forward when the current through the coils is inter- 
rupted and re-made. The relay, P^ is for the purpose 
of signaling. A press-key on one side of the trans- 
mitter (not shown in the diagram. Fig. 2) on being de- 
pressed breaks line, P, and puts line, G, to earth. 
This causes the relay, E', to release its armature and 
the relay, E, to make a contact at 0, so that the local 
circuit of the bell, N, is closed and the bell rings. It 
should be mentioned that to avoid a multiplicity of 
lines in Fig. 2 all the wires leading to the battery are 
not shown, but some are broken off and + or - marked 
against them. 

We now come to the ingenious device by means of 
which no characters are written on the paper at the 
distant station unless the pencil is actually pressing on 
the paper at the transmitting end. Motions of the 
pencil are transmitted to the pen, but the latter does 
not touch the paper until the pencil does. Normally 
the "pen-lifting" magnet, Q, is excited by the local 
circuit, the armature of the relay, iJ, being against the 
left-hand stop. This magnet, Q, raises the pen from 
the paper by slightly moving the cross-bar, 8, in a 
horizontal direction away from the vertical paper. 
When, however, the pencil presses upon the platen on 
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dnergizes the relay, J2. This breaks the local circuit 
of the magnet, Q, and allows the pen to fall back on 
the paper. The vibratory current returns by the hue, 
P.. and not by earth, so that it does not affect neigh- 
boring telephone circuits. The circuit, KEE'H, has 
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Fig. 4— UESSAGE AS WBITTEN AND BECEIVEB. 

which the paper is stretched, it puts the battery in 
contact with the screw, which closes the primary 
circuit of a small induction coil, J, whose hammer vi- 
brates. Thus a vibratory secondary current is trans- 
mitted to line, Q, through the condenser, U, and passes 
to the receiving end, through the condenser, F, and 
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Fig. 2.— DIAOBAM OF CONNECTIONS. 

fairly high self induction, and the relays, E and E, are 
not influenced. It is also noticed that the local cur- 
rent reaches Q. through the secondary contacts of the 
relay, E\ as well as of the relay, R, so that when the 
apparatus is not in use and no current is flowing 
through E, no current is being wasted in the pen-lifting 
magnet. The same ap(>lies to the magnet, P. 

On finishing his message, and before laying down 
his pencil, the operator must press down, with the 
point of the pencil, a small plunger key on the left 
of the instrument, to reverse the home batterj' so that 
it opposes the distant one, and to connect up the 
receiver to line instead of the transmitter. : This 
switch is not shown in the diagram. The action of 
depressing this plunger also opens a local bell circuit, 
which is, moreover, opened at another contact so long 
as the operator's arm is resting on the desk. If, there- 
fore, he retires from the instrument without switch- 
ing off by depressing the plunger key, the bell circuit 
is closed, and the bell rings until the omission has 
been remedied. 

A telephone is employed in connection with the 
instrument. When the telephone is on its hook, the 
writing telegraph is connected to the lines in • the 
manner already detailed, and on removing the tele- 
phone the writing telegraph is disconnected and the 
ordinary telephone connections substituted. The tele- 
phone is seen to the left in Fig.. 3. 
As already mentioned, a 24-volt secondary battery 
is employed at each end, and with this the in- 
strument is found to work well on a line up to 
300 ohms resistance. The resistance of each of 
the moving coils is about 18S ohms, and of the 
relays only about 20 ohms each. 

An interesting detail is the pen employed. Thii 
resembles a tiny pipe-bowl, from which a thin 
glass tube conveys the ink to the paper. Each 
time the paper is moved on by pushing over the 
paper-shifting lever, and the circuit is thereby 
broken, the pen returns automatically to the ink- 
pot on the "isobath" principle. Writing and 
sketches are reproduced with wonderful distinct- 
ness and legibility by the apparatus, as shown 
in Fig. 4, and, although the hand-writing i!> 
somewhat distorted, its character does not disap- 
pear. 

►♦■• 

The American peanut' crop averages about 
5,000,000 bushels a year, and 22 pounds of the 
nuts make a bushel. About $10,000,000 worth of 
peanuts yearly are consumed, either in their 
natural form or in candy. The shucks furnish 
good food for pigs, and the peanut vine forms a 
first-class fodder for mules. Vast quantities of 
peanuts are shipped each year to Great Britain 
and the Continent from both Africa and Asia, 
where they are converted into " pure Lucca 
olive oil." A bushel of peanut shells will afford 
about a gallon of oil, and the meal is used for 
feeding horses, and is also baked into a variety 
of bread which has a large sale in Germany an(] 
France'. 
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SOME AUTOMOBILES EXHIBITED AT THE FABIS 
EXPOSITION. 

A great Dumber of light vehicles are now being 
Luade by the leading firms, to supply the increasing 
demand for this type of machine; most of these use 
petroleum motors. The illuStlratto* shows a typical 
machine of this kind- for two places, built by the 
Cr^anche Company. The same machine may be 
adapted for three places by adding a light seat in 
the rear supported upon brackets. The motor is of 
the De Dion type, of three horse power, with water 
refrigeration ; it is increased to four horse power for 
the three-seated machine. The motor is mounted in 
front upon a movable plate, which slides upon the 
truck. The plate carries not only the motor, but most 
of the apparatus, the carbureter, water and gasoline 
reservoirs, etc. It is worked by a lever, which dis- 
places it so as to stretch a belt which passes over a 
wide pulley which has three times the width of the 
belt, and allowing the latter to be shifted upon a set of 
three pulleys placed upon the shaft of the differential. 
From this shaft a chain passes to the rear wheels. 
This arrangement gives three speeds, 5, 10 and 20 miles 
an hour, besides the back movement. The motor is 
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inders and the piston stroke ; they have twin cylin- 
ders whose cranks are 180 degrees apart. The motors 
have several improvements ; the admission of gas from 
the carbureter is by vertical valves and the exhaust by 
horizontal valves, operated by cams placed on the 
shaft which carries the governor. Tlie latter has two 
masses whose displacement by centrifugal force acts 
upon the cams and changes their position with relation 
to the valves. When the motor is working at full load, 
the two cylinders make their coiuplete admission and 
exhaust, but when working at less power, at times of 
slower speed, the regulator eliiuinatet" autoiuatically 
the first cylinder, then the second in wliole or part. 
This is accomplished by acting upon the txiiaust and 
leaving a certain proportion of burned gas in the cyl- 
inders. Thus for the first cylinder the action is such 
that the cam does not operate the escapement valve, 
and the whole of the burned gas remains in the cylin- 
der, preventing further admission of fresh gas, and 
consequently the cylinder is inactive. For the second 
cylinder the. cam is arranged so that bv- shifting it, 
one-third or two-thirds of the cylinder may be left full 
of burned gas, with a consequent slowing down, or 
when entirely full, the whole motor is stopped. 

The speed of 
rlie motor may 
be varied at 
will by acting 
upon the regu- 
lator by asmall 
lever placed in 
f r o n t of the 
conductor. 
The lever acts 
upon the 
spring of the 
governor and 
varies its move- 
ment, and thus 
speeds from 400 
to 1,200 revolu- 
tions per min- 
ute may be ob- 
tained; the nor- 
mal is from 700 
to 800. The 
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Economical Ptudnctlon of IVater-Gas. 

A new process for the production of water-gas is that 
known as the Dellwick-Fleischer system, which is now 
being used with soiue success in different places in Eu- 
rope. In this process the production of gas is divided 
into two periods; in the first, hot air is forced into the 
grate for about ten minutes, so as to bring the coke to 
the highest possible temperature; in the second part, 
steam is sent into the generator, while the temperature 
is high enough to obtain the decomposition of water, 
that is to say, from four to five minutes. During the 
first period the apparatus works like a Siemens gene- 
rator and permits the. dissociation of carbonic acid and 
nitrogen compounds. The first series of experiments 
were made at Warstein, in Westphalia, with Essen gas 
coke containing 87"6 per cent of carbon; 95 cubic feet 
of gas per pound of coke were thus obtained, but this 
figure should be reduced to 80, taking into account the 
coke necessary for the heating of the air and the pro- 
duction of steam. In this way the quantity of gas is 
doubled. The gas has a density of 0'536 and a calorific 
power of about 3,000 per pound. It contains 075 of 
hydrogen, 20 of carbon monoxide, 3'93 of nitrogen, 
and 0'88 per cent of other gases. Although the Dell- 
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AUTOMOBILE SECTION IN THE TBANSFOBTATION PALACE AT THE PABIS 

EXPOSITION. 
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BICHABD DOUBLE PHAETON. 



controlled by a small lever in front, while the large 
hand-lever seen at the side controls the starting of the 
machine, stopping, and the different movements with- 
out stopping the motor. 

Another type of electric vehicle is built by the same 
firm. It has two places. The motor, of the B. G. S. 
type, is of four horse power, and operates directly 
the differential carrying the chain pulleys which 
drive the rear wheels. The speed-changing, forward 
and back movement, and electric braking are all 
controlled by a small handle placed to the right 
of the conductor, which works the controller cylin- 
der. The batteries are contained in seven rectangu- 
lar boxes placed three in front and four in rear of 
the vehicle, and may be easily taken out by doors 
which let down in front and rear. The accumu- 
lators have a duration of over five hours upon a 15 
ampere discharge. The motor takes in normal run- 
ning about 10 amperes at 90 volts. The batteries are 
arranged so as to be charged withoilt taking them out 
of the vehicle. 

The George Kichard Company showed a number of 
machines, two of which will be seen in the illustra- 
tions. Types similar to these were used in the. recent 
army maneuvers. The motors used are 7 and iO horse 
power, these differing only in the diameter of the eyl- 



transmission is made from the motor to the rear wheels 
by a belt which passes from t he motor pulley and around 
the pulley of the friction clutch, which has on its shaft a 
set of movable gears for speed-changing; from here the 
chains pass to the rear wheels. The movable gears are 
displaced by a circular lever in front of the conductor, 
which is mounted upon a dial to indicate the different 
speeds. The clutch for throwing on and off the motor 
is operated by a foot-pedal. There are two brakes ; 
one of these acts upon the differential, and is worked 
by a pedal which disconnects the motor at the clutch 
at the same time that the brake is applied. The sec- 
ond brake acts upon the rear wheels by a hand lever 
and also throws off the motor. A strong steel frame is 
used for these vehicles. One of these frames had a 
severe test in an accident which happened to M. Rich- 
ard during the ".Tour de' France " contest. In trying 
to avoid a vehicle, the axle caught against a tree, and 
the machine was thrown into a ditch 20 feet deep at 
the side of the road. The woodwork was smas.hed to 
pieces, but the steel frame was not appreciably bent 
out of shape. 



wick-Fleischer process has existed for only two years, 
it is already considerably used on the Continent, and 
there are no less than thirty generators in operation 
which furnish gas for various uses. - It is employed 
specially for tube- welding, in boiler furnaces, etc. 



An electric railroad between Rome and Naples is 
proposed, the line being 133 miles long. The idest is to 
furnish fast trains, with frequent servic^i 



To Our Subscribers. 

With the present issue, which will be the last in the 
century, the Scientific American closes the fifty- 
fifth year of its existence. In this long period of time 
it has chronicled the scientific progress of the times 
and the important discoveries and inventions, and the 
history of the latter half of the nineteenth century can 
be better written from its pages than from any other 
source. Many subscriptions expire with the present 
issue, and our subscribers are urged, therefore, to renew 
their subscriptions promptly, in order that the paper 
may be received without interruption, as an expired 
subscription will not be continued after this issue. 
Those who are not subscribers to the Supplement 
would do well to include this issue in their new sub- 
scription, and thus derive the benefit of the reduced 
combined rates. The progress in the twentieth cen- 
tury bids fair to eclipse even that made in the nine- 
teenth, and all those who desire to keep abreast of the 

times should subscribe to the Scientific American, 
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A CENT1TBY OF FBOGBESS IK THE UNITED STATES. 

(Continued from page 403.) 
tain. To-day steam has almost entirely superseded 
sails, and in our magnificent modern ocean liner a trip 
of five days and as many hours takes us across the 
Atlantic ; then flitting along the coast, up the Mediter- 
ranean Sea, and thence through the Suez Canal, we 
come in contact with all the peoples of the world in less 
than a month. Steam navigation, first established in 
1807 by Pulton, was the great agency of commercial 
growth. The ratio of steam to sails for the world has 
increased from 30 per cent steam in .1860 to 80 per cent 
in 1894. This enormous field of industry cannot be 
treated except superficially, and we must let the figures 
tell their own story. 

In 1800 the exports of the United States were $70,971,- 
780, and the imports were $91,353,768, or more than 
$30,000,000 in excess of the exports. Up to 1876 the im- 
ports, as a rule, preponderated over the exports. For 
the last quarter of a century, however, our exports have 
(with the exception of the years 1888, 1889, and 1893) 
largely exceeded the imports. In the year 1900 our ex- 
ports were $1,394,186,371, which is the highest point 
ever attained. The imports for that year were $849,- 
714,670, which gave us a credit in the balance of trade 
amounting to over $544,000,000, as compared with a 
debit of $30,000,000 in 1880. The total of exports 
and imports for the year 1800 represented an aggregate 
for our foreign commerce at the beginning of the cen- 
tury of $163,334,548, while that for 1900 is more than 
$3,000,000,000, which is the largest in the history of the 
country. Add to this the inland commerce of our great 
navigable rivers and on the vast areas of the Great 
Lakes, and the total reaches incomprehensible figures. 
It is said that over 10,000 vessels are employed in this 
inland commerce. According to the report of chief of 
engineers, for 1900, the total Lake Superior trafiBc 
tlirough the American and Canadian canals for the 
eight months of navigation ending April 19, 1900, 
was 31,078 vessels carrying 37,530,805 tons of freight 
and 51,050 passengers. The trafiBc through the Detroit 
River between Lake Huron and Lake Erie is, however, 
even greater. The freight alone is estimated at 40,000,000 
tons, and it is said that the number of passages of ves- 
sels through'is fifteen times as many as those through 
the Suez Canal. 

Notwithstanding these amazing figures the commerce 
of the United States is still in its infancy. With the 
recent acquisition of the Hawaiian Islands, Porto Rico 
and the Philippines, the development of Alaska, the 
increasing demand of the world for our products, the 
building of the Isthmian Canal, and the encourage- 
ment to American shipbuilding, the most rational 
prophecy must seem to many an enthusiastic dream 
too wild for realization. But the American people are 
not dreamers. 

MINERAL RESOURCES. 

In 1800 there had been practically no development 
of the mineral resources of the country. The abundant 
forests supplied the necessary fuel, and for most of the 
people, took the place of coal. There were no railroads, 
battleships, nor sky-scraper buildings with their enor- 
mous demands for iron and steel ; coal oil and natural 
gas were undiscovered assets, and the great electrical 
art with its demand for copper was not yet born. To- 
day the annual output of the United States for its prin- 
cipal mineral products is, as given by the Geological 
Survey for the year 1899, 13,630,703 long tons of pig 
iron valued at $345,173,654; 585,343,134 pounds of cop- 
per valued at $104,190,898; 54,764,500 ounces of silver 
valued at $70,806,636 ; 3,437,310 ounces of gold valued 
at $71,053,400; 193,331,987 short tons of bituminous 
coal valued at $167,935,304 ; 53,944,647 long tons of 
anthracite coal valued at $88,143,130; $30,034,873 
worth of natural gas ; and 57,070,850 barrels of petro- 
leum valued at $64,603,904. The total production of 
petroleum in the United States during the past forty 
years, from 1859, when it was discovered, to the end of 
1899, is 943,513,609 barrels. This amount of oil would 
fill a tank having a base of one square mile to 
a height of 189 feet, or it would form a river 15 
miles long, a quarter of a mile wide, and 50 feet 
deep. Let the mind try for a moment to estimate the 
number of lamps which have been filled, trimmed, and 
kept burning from this supply. The total value of the 
mineral products of the United States, as estimated by 
the Geological Survey for the year 1899, is $976,008,946. 

FISH AND FISHERIES. 

The fisheries of the United States have always been 
valuable, but in the early part of the century they 
were superintended only by a kind Providence. For- 
tunately, the bountiful supply exceeded the demand. 
In the year 1860 they had attained a commercial value 
of $13,768,198. In 1871 the Fish Commission of the 
United States was established, whose principal work 
was the propagation of useful food fishes, including 
lobsters, oysters and other shell fish, and their distribu- 
tion to suitable waters. In the prosecution of its work 
the Commission has 34 stations situated in different 
parts of the country, 5 fish-distributing cars, 3 steam 
vessels and 1 sailing vessel. This institution is now 
planting in American waters desirable food fishes at 
the rate of 9,000,000 annually, and they include shad on 



the Atlantic coast, white .fish on the Great, Lakes, sal- 
mon on the Pacific coast and cod on the New England 
coast. The value of this national enterprise has long 
since established itself, and the fishing industry to-day 
is an important and growing branch of our national 
resources. According to the Statesman's Year Book 
for 1900, the fisheries of the United States employ 6,539 
vessels and 303,139 persons. The capital invested is 
$61,868,616, and the annual value of the product is 
$47,836,338. Oysters constitute about a third of the 
product. 

TELEGRAPH AND TELEPHONE. 

In 1800 communication between remote points was 
only by mail, and the mail was slowly carried by post 
horses and sailing vessels. To hear from friends in 
Europe required many months of delay. To-day we 
communicate with Europe by cable in a fraction of a 
minute and talk over the telephone with friends a thou- 
sand miles away. In 1844 the first line of telegraph 
was built, under the direction of Prof. Morse, between 
Baltimore and Washington, by special appropriation 
of Congress, and the first message over it — "What 
hath God wrought " — was prophetic of a mighty revolu- 
tion in the world's life. To-day one great company^ 
the Western Union— has 933,153 miles of wire, 33,900 
ofiBees, and in the current year sent 63,167,783 messages. 
Add to this the equipment and business of the Postal 
Telegraph Company, and the total would be 1,108,153 
miles of wire, 35,900 offices and 80,667,783 messages. 
Even these figures must be increased somewhat by 
small companies, the fire alarm and the district mes- 
senger service, while submarine cables to the number 
of 1,500 add 170,000 miles of line and 6,000,000 messages 
annually in extension of the business of the United 
States. It is appalling to think how helpless we 
would have been in our campaigns in the East, and 
how little hope there would have been for the lives of 
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THE TUTTLE-BOWIE VULCANIZING APPARATUS. 

our compatriots in Pekin, had there been no cable. 
The- telephone, invented by Prof. Bell in 1876 and im- 
mediately introduced, utilized in 1899 in the hands of 
the one parent company a million and a half instru- 
ments and over a million miles of wire, and in that 
year more than five million connections were made 
daily. The telegraph and telephone are the great dis- 
tance annihilators and time savers of the nineteenth 
century, and enter into the life of almost every other 
industry. They are both American inventions. 

THE BALANCE SHEET. 

In closing this review no more significant object les- 
son can be presented than the nation's balance sheet, 
which for the year ending June 30, 1900, was: 

RECEIPTS. 

From internal revenue $395,327,926.76 

FromcuBtoms 333,164,871.16 

From postal service 102,354,57».29 

From miscellaneous 38,748,053.97 

Total receipts $669,505,43". 18 

BXPENDITUREe. 

Civil and miscellaneous $98,542,411.37 

Military establisliment l.'}4,774,767.78 

Naval eslabliahment 55,953,077.73 

Indians.... 10,175,106 76 

Pensions 140,877,316.08 

Interest on public debt 40,160,333.27 

Deflciency m postal revenues 7,230,778.79 

Postal service 103,854,579.29 

Total expenditures , . . . $590,068,371.00 

Surplus 79,527,060.18 

This surplus of a single year is more than seven times 
as much as the entire receipts of the government in 
1800, and ten times as much as its entire expenses in 
that year. To-day the United States is by far the 
richest country in the world. Its wealth exceeds that 
of the United Kingdom, which is the next in rank, by 
about $33,000,000,000. In 1800 our population was 5,308,- 
483 ; now it is 76,304,799. The sixteen States have grown 



to forty-five, and our territory expanded from 909,050 
square miles to 3,846,595 square miles. At the opening 
of the revolutionary war there were but 40 newspapers. 
In 1850 these had grown to 3,536, and to-day we have 
30,806. Note also the following growth in national 
wealth. According to the eighth. census, that wealth 
was in 1789, $619,977,347 ; in 1850, $7,135,780,338 ; and in 
1860, the highest estimate, by individual returns, made 
it $19,098,156,389. According to Mr. Mulhall the wealth 
of the United States in 1890 reached $64,876,000,000 and 
in 1900 will be $91,040,000,000. This makes in 1900 the 
sum of $1,195 for each inhabitant. The addition which 
the last ten years has made to the national wealth is 
$35,000,000,000. This result in the accretion of national 
resources is commented on by Mr. Mulhall himself as 
" really stupendous." Expressing the growth of this 
period in more comprehensible terms, he says it means 
that for every day in every year of the past decade the 
United States has grown (daily) at the rate of 4,000 in 
population, 800 in school children, 39,000 in acres of 
farms, $7,500,000 in wealth, and $1,100,000 in manu- 
factures. According to Statistician Powers of the 
twelfth census, this saving of $35,000,000,000 in ten 
years is a greater saving than all the people of the 
Western continent were able to make from the dis- 
covery by Columbus to the breaking out of the civil 
war, which statement seems justified by the figures 
already given from the eighth census. He also says 
that the savings of these ten years represent more 
houses, buildings, machinery, tools, implements, clothes 
and means of transportation than the race was able to 
add by its savings from Adam to the Declaration of 
American Independence. 

The infinitude of factors in this epoch of progress is 
too great for comprehension, and embarrasses the 
mind in any effort to e.xpand to a full appreciation of 
its details. The United States, however, has not yet 
attained its majority, and the future has still great 
things in store for us. Seventeen million children are 
in our schools and colleges, and these in the next cen- 
tury will take our places as active workers, and with 
the masterful equipment of education, coupled with 
the energy of new blood, a reverent respect for religion, 
patriotism and morality, and a heritage unparalleled, 
such forces will undoubtedly carry the republic to a 
greater prosperity and a more exalted destiny. 

<i « ■ » ifc 

A BAPID UETHOD OP VULCANIZING BUBBEB. 
A new method of vulcanizing has been patented by 
Mr. G. H. Tuttle, of Montgomery, Ala., and Mr. G. M. 
Bowie, of Wtiitecastle, La., by. means, of .which it is 
said only one-third the time ordinarily consumed is re- 
quired. Fig. 1 is an elevation of the press employed, 
and Fig. 3 is a perspective view of the vulcanizer, to- 
gether with a box containing the article to be vulcan- 
ized. 

The apparatus as shown in Fig. 1 consists of a bot- 
tom and a funnel-shaped top connected by uprights. 
Into the funnel-shaped top a screw fits, which also en- 
gages the socket of a presser-plate. The socket is in 
the shape of a nut, so that it can be turned by means 
of a wrench. Into the upper face of the top a rod 
screws, which carries a thermometer, a handle, and a 
protecting sleeve, which can be screwed on a thread on 
the rod or shifted down, as in Fig. 1, to cover the 
thermometer. 

Between the presser-plate and the bottom a box is to 
be inserted, consisting of a top and a bottom and per- 
forated upper and lower sections, the several parts be- 
ing fitted together loosely, so that they can be readily 
taken apart. The press, with the box, is set into a ves- 
sel, the upper rim of which engages a corresponding 
groove in the top of the vulcanizer, the vessel and vul- 
canizer being locked together by catches or other fast- 
ening devices. 

The article to be vulcanized is embedded in plaster- 
of-Paris in the perforated box ; and the box is then 
placed on the bottom of the vulcanizer. Together with 
the lower portion of the press, the box is immersed in 
hot water for the purpose of softening the rubber. 
When the rubber has been softened, the nut socket is 
turned to apply further pressure for the purpose of ex- 
pelling the excess of rubber. Then the press with the 
oox is inserted in the vessel, into which enough hot 
mercury has been poured to cover the box. The vessel 
is therefore placed upon a stove. The heat of the 
mercury passing into the box through the perforations 
causes the rubber to be vulcanized in the well known 
manner. To secure this result, a temperature of about 
330° F. is maintained in the box for about half a hou.-. 
The box with the vulcanized article is then removed 
from the vessel and the mercury is allowed to cool. 

By this improved method the same results are 
attained as with the ordinary methods, but in about 
one-third the time. Moreover, the heating medium is 
always f ull.v under ccjntrol, and being a metallic liquid 
cannot explode. 

■♦ I a I » 

The American District Telegraph Company is about 
to adopt the audiphone system in New York city. 
The ordinary call boxes will not be done away with, 
but the audiphone will be substituted where desired. 
A monthly rental will be required for the new system. 
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UNITED STATES NAVAL FBOVINO OBOXrNB, INDIAN 
HEAD. 

BY LIEUT. JOS. STRAUSS, U. S. N., INSPECTOR OF ORDNANCE. 

The United States Naval Proving Ground was es- 
tablished at Indian Head, Md., in 1891. Previous to 
that time experiments in ordnance and gunnery had 
been performed at what was known as the Experi- 
mental Battery, situated on the left bank of the Severn, 
opposite Annapolis. In the early 'SO's the name was 
changed to Proving Ground ; and as the proof of high- 
powered guns began about this time, the necessity for 
a longer range and better water communication with 
the gun factory at Washington determined the Navy 
Department to remove the proving ground to its pre- 
sent location. 

A few acres would be sufficient to accommodate the 
emplacements for the guns and armor butts, together 
with the necessary dwellings of those occupied in carry- 
ing on the work. It is, however, desirable, and indeed 
necessary, that the country for a considerable radius 
should be free from persons or property that might be 
injured by the erratic missiles which so frequently fly 
off during the shell and armor tests. To this end about 
nine hundred acres of land were purchased, and the con- 
crete foundations that hold the heavy gun carriages 
were laid in a narrow valley leading down to the 
Potomac. 

The guns are arranged in two batteries on each side 
of th is valley. The one on the northern side is arranged 
so that the guns may be pointed down the river, where 
there is a clear range of about twelve miles. The ve- 
locity battery is on the southern side of the valley ; and 
as the high land that bounds this narrow plain on the 
north side is quite bluff, its sloping surface formed a 
ready-made butt, in which the pro- 
jectiles were safely buried. As time 
went on, however, the hillside be- 
came the depository of a large 
number of shells ; new shells fired 
into the earth would frequently 
strike a glancing blow on one of 
these bits of metal, and instead of 
plowing deeply into the clay until 
they came to rest, would be de- 
flected upward with terrific energy, 
and go hurtling over the woods for 
a half mile or more. So long as 
they fell within the limits of the 
government reservation there was 
no great objection; but ultimately 
an errant shell would find its way 
outside the reservation limits, and 
this necessitated mining the hill- 
side, from time to time, and re- 
moving.all the buried metal. 

It is an almost invariable rule 
for every man in the vicinity to 
take shelter in one of the bomb- 
proofs whenever a gun is fired. 
There are four of these, two conve- 
niently located near each battery. 
They are chambers dug out of the 
hillside, lined and arched with 
brick, and heavily walled in front. 
Generally the guns are fired by 
electricity, and the leading-wire is 
simply trailed along the ground to the firing-key within 
the bomb-proof. In case the gun to be tested has no 
electrical firing attachment, the lock-lanyard is rove 
through leading-blocks to the same shelter. 

The principal work of the Proving Ground consists 
in proving guns and testing armor, shell, powder, car- 
tridge-cases, fuses and gun-carriages. The proof of 
guns consists in firing a certain number of charges at 
pressures varying from the lowest the gun is likely to 
be subjected to, to those considerably above its work- 
ing requirements when mounted on board ship. At 
each fire the velocity is carefully measured by means 
of three Boulenge chronographs. The use of three 
chronographs enables the recorder. to throw out any 
widely varying result, or to discard all three in case all 
three differ to a great extent. The chronograph room 
is situated several hundred yards up the hill in the rear 
of the velocity-battery and is sheltered from shock by 
a protecting knoll. In firing for velocity, the shot 
breaks two electric circuits by cutting wires arranged 
on the screens in front of the gun. These screens are 
about 100 feet apart, and at 3,000 foot-seconds-velocity 
it takes the shell just one-thirtieth of a second to trav- 
erse the distance. The measurements recorded by 
means of this simple and ingenious instrument are 
probably exact to 0'003 of a second. 

The pressure is measured by three crusher-gages. 
The gage consists of a small cylinder, closed at one 
end by means of a screw plug, and at the other by a 
piston, which is pressed against a disk of copper about 
one-half inch diameter. The shortening of this disk 
furnishes a measure of the pressure to which it has been 
subjected during the explosion. 

Armor plates for test arrive at the proving ground 
secured to oak backing in the same way as they are 
fastened to the ship's side. The backed plate is then 
secured against four upright oak balks, whose lower 



ends are well buried in the ground. These are bound 
together with cross-timbers and the thrust of the whole 
structure is taken by four diagonal braces, the lower 
ends of which are driven into the sand butts. 

With heavy, strong plates, the injury to the target 
structure is always slight. When the plate is light and 
breaks up, the upright timbers are generally' splintered 
into matchwood; the entire beam seems to be disinte- 
grated. The blow dealt is terrific, and if the plate 
stands up well, a large part of its energy is expended 
in crushing and heating the projectile; if, on the con- 
trary, the plate is weak, the energy is dissipated in 
destroying the target. 

The striking force of a projectile from one of the 
" Kearsarge's" heaviest guns is about 45,000 foot-tons 
with the high velocities now obtained. It requires 
something besides mere figures to make this intelli- 
gible to the human mind. Perhaps the statement that 
it is equal to the blow delivered by dropping' 300 tons 
from the roadway of the Brooklyn Bridge to the level 
of the river below would present it in a more graphic 
way. 

The test of the carriage that holds the gun consists 
in subjecting it to a series of rounds with the gun ele- 
vated finally to its maximum, usually about 15°. The 
recoil is measured each time, and the working parts of 
the mount are examined for stress. 

The stress to which the carriage is subjected during 
this ordeal is also serious. Taking tlie "Iowa's" 13- 
inch mounts as an example, each time the gun is fired 
a pull of 300 tons is put on the piston-rod that checks 
the recoil. 

The Proving Ground is the crucible in which are as- 
sayed all inventions that relate to guns and armor. It 



gineering more complex than some of the latest tri- 
umphs in bridge-building. The modern armor-plate 
has slowly developed to its present structure through 
more than twenty years of costly effort. The evolu- 
tion of the armor-piercing projectile from the ''solid 
shot "of the Civil War has been marked by a similar 
progress of scientific investigation, of which the work 
of the Proving Ground stuff has formed an indispens- 
able element. 

^ < # > » -— 




INDIAN HEAD FBOVING GKOUNB— THE BUTTS, SHOWING METHOD OP SUFFOBTING 

PLATE AND BACKING 



has been the policy of the Navy Department to give a 
fair hearing to ail schemes that possessed on their face 
the slightest merit. Many of those presented are 
ridiculous, and are at once declined. Some of them 
hold but slight promise of success ; but even these 
are permitted to demonstrate their usefulness or the 
reverse. Those that show evident indications of value 
are given all possible aid to bring them into use. It is 
extremely difficult to convince an inventor of the 
fallacy of his invention. Arguments to this end are 
usually met by a threat on his part to sell the patent 
to some European government. If the device is tested 
at all, the inventor is usually allowed to witness the 
success or failure of his idea. As a rule, in case of fail- 
ure, the results must be overwhelmingly against him 
to convince him of his defeat. 

Unfortunately, the great amount of testing work 
that has been going on, incident to the building up of 
our navy, has prevented much purely experimental 
research being done. There is a wide field for investi- 
gation in the new smokeless powder ; in the effect of 
lengthening or shortening the gun ; in the question of 
the variation in pressures alorig the bore, etc. In some 
of these investigations the Proving Ground staff has 
received valuable assistance from the electrically-con- 
trolled camera. 

Many of the questions lie purely within the do- 
main of engineering, such for instance as the effect on 
the roller-path when a turret weighing 500 tons is 
struck by an 1,100-pound projectile having a velocity of 
3,000 foot-seconds 1 This costly but conclusive experi- 
ment, which is illustrated in the Special Army and 
Coast Defence Edition of the Scibntific Ambrican, 
of July 9, 1898, was actually made at the Proving 
Ground under the direction of Admiral Sampson when 
he was Chief of the Bureau of Ordnance. 

A modern gun, simple as it looks, is a work of en- 



An $800,000 Award lor Patent Inrringeiment. 

The judgment recently obtained by Messrs. Benner 
& Benner against the city of New York in the case of 
Christopher C. Campbell vs. the City of New York 
marks the last step in a patent infringement suit 
which has occupied the courts for nearly thirty years. 1 
On May 34, 1804, James Knibbs received letters 
patent for a device which has since become known as 
the " Knibbs relief-valve." It was the purpose of 
Knibbs' invention to enable a fire-engine pump to 
operate at full speed, regardless of the number of hose- 
pipes employed to lead off the water, a purpose which 
had been previously attained either by shutting off 
some of the hose-pipes or by opening a waste- valve to 
permit the escape of the surplus water. Knibbs over- 
came the difficulties presented by the old system sim- 
ply by connecting the suction and discharge with a 
short length of pipe in which a throttle-valve was 
fitted. By means of this short connecting piece, the 
surplus water was thrown back into the suction-pipe ; 
and by means of the throttle-valve the pressure in the 
hose-pipe could be completely controlled. If the valve 
were entirely closed, all the hose-pipes would discharge 
water. If a hose were suddenly shut off, the valve 
was partially opened to permit the 
passage of the surplus water to the 
suction-pipe. 

The patent which Knibbs ob- 
tained covered not merely the use 
of this "relief-valve," but also the 
principle of "returning any exces- 
sive water in the force part or sec- 
tion of a steam, fire, or other en- 
gine pump to the suction part or 
section thereof." Broad as it is, 
the claim was sustained by the 
courts in the- suit for infringement. 
The mechanical features of the 
patent. are fully described in the 
Scibntific American of June 5, 
1897. 

Knibbs assigned his right in the 
invention to Christopher C. Camp- 
bell ; and by Ciimp.bell the suits 
against the city were instituted. 

The value of the invention was 
unquestionable. One year after the 
granting of the patent, the New 
York Fire Department fitted its en- 
gines with the relief- valve. Pay- 
ment for the privilege of using the 
valve was exacted by Campbell ; 
but the city held that the sum iie- 
m3,nded was excessive. A suit be- 
gun in the State Court was carried 
to the United States Circuit Court 
after a few years of litigation ; but it was not until 
many more years had passed that the validity of the 
patent and the justice of Campbell's claims were at 
last recognized. 

When the case came up for a final hearing in the 
Circuit Court, Justice Wheeler was called upon to de- 
cide exactly what sum in his opinion the plaintiff was 
justly entitled to receive. After passing in review va- 
rious cases in which the competency of witness to pass 
upon the efficiency of a device and upon the saving in 
cost and labor resulting from greater efficiency. Judge 
Wheeler discussed tlie several exceptions which had 
been taken to the Master's report. He decided that 
men who, althaiigh not necessarily experts, were never- 
theless by long'experience thoroughly familiar with the 
patented device and with the economy which resulted 
from its use, were fully competent to' give evidence 
which would enable a judge or a jury to decide to 
what extent the injured person had suffered. The 
court, accepting the testimony given by such witnesses, 
found the savi-jv in hose to be $183,394.33 and the sav- 
ing in men employed to be $606,344. Adding these 
sums to the $28,336 which the Master reported were 
profits from savings in making repairs, the court de- 
cided that the plaintiff was entitled to receive $818,- 
074.73. 

This is the second important judgment obtained 
within a short time against the city of New York for 
infringement of patented fire-engine inventions. For, 
on May 19, 1899, the special Master, in a suit brought 
against the city by the heirs of William A. Brickill, 
decided that damages to the amount of $894,633 should 
be paid to them. Brickill was the inventor of the feed- 
water heater used on New York's fire-engines. The 
legal controversy which the case aroused lasted for 
twenty-nine years. The Brickill case was described in 
the Scientific American for June 10, 1899. 



4o8 



THE HALFOBS eSASIENT BAILWAT. 

A few months ago, we published in the Scientific 
American a detailed description of the Langeo Sus- 
pension Railway, which is at present nearing com- 
pletion between Barmen and Elberfeld in the 
Wupper Valley, Germany. Another principle of the 
suspension railway has been devised by a Mr. Hal- 
ford, of London, which is certainly not wanting in the 
element of novelty. . In this system no machinery of 
any description whatever is applied to the cars. 
The inventor utilizes the laws of gravity. His 
permanent way is normally perfectly horizontal; 
but each of the sections into which it is divided 
may be inclined at will, so as to produce an [in- 
clined plane or gradient. By this means, once the 
car is started it continues in motion, since the 
track from one terminus to the other is resolved 
into one continuous incline. An actual railway 
has not yet been constructed upon Mr. Halford's 
idea, but he has erected a small working model, 
built to scale, of which we present an illustration. 

The model is 150 feet in length over all, and is 
divided into six sections, each measuring 25 feet 
in length. Each of the sections weighs 100 pounds, 
and when inclined produces a gradient of 1 in 73. 
The sections are raised by means of hydraulic 
rams, which are placed beneath the abutting' ends 
of the sections and at as many intermediate 
points (in a full-sized track) as may be judged 
necessary. The sections are joined at the termi- 
nals by means of a long pin, which passes through 
an elongated hole at the end of the girders. An 
allowance is made at the junctures for the sliding 
movements of the sections in rising and falling, 
yet when resting in their normal position the 
joints are perfectly flush. Fig. 1 shows the gen- 
eral construction of the model. The raising 
rams are placed at each end, and the column 
in the center is the supporting ram. The sup- 
porting rams can be introduced at frequent intervals, 
since they simply carry the weight of the girders. 

The track consists of a double row of rails, set to a 
narrow gage, on the upper face of the girders. Upon 
this track runs a trolley which carries the two passen- 
ger cars, one suspended on each side, as shown in our 
illustration. The center of gravity by this means is 
placed below the level of the rails, so that comparative 
safety is assured, notwithstanding the high ra.te of 
speed. The trolley itself carries the driver of the train, 
who occupies a cab in which is placed all the control- 
ling gear of the train. 

The raising of the track by the hydraulic rams is au- 
tomatically accomplished. The accompanying figure 
represents two sections of the track, A to O. To start 
the cars at A, the driver, by means of a lever within 
his cabin, connected with wires controlling the hy- 
draulic rams laid along the track, causes the ram be- 
hind him to rise. As the track is resting upon this 
ram, it is lifted, and a gradient is thus formed from A 
to the lower terminal of the section at 3. By this ac- 
tion the car is placed upon an incline, and as its move- 
ments are completely free, it travels to the lower end 
of the gradient by the mere force of gravity. When 
within about 5 feet of the hydraulic ram at B, a lever 
in the driver's cabin automatically depresses a lever, 
called an actuator, fixed upon the track. The depres- 
sion of this latter lever opens the 
valves supplying the hydraulic 
ram ; the water enters the cylin- 
ders and gradually forces the piston 
in an upward direction, lifting the 
track and trolley, so that now an- 
other incline is produced from 3 to 
C. The upward movement of the 
ram isvery slow, and the piston does 
not reach the limit of its stroke 
until the car has passed the junc- 
ture, B. As the cars pass from one 
section to another, the rams auto- 
matically lower themselves, so that 
the track resumes its former hori- 
zontal position. The piston works 
so smoothly and the track is raised 
so gradually that the lifting motion 
is not perceptible. In fact, it ap- 
pears as if the train were running 
along a perfectly level track. In 
the event of the powerful brakes, 
with which the train is supplied, 
breaking down or temporarily fail- 
iiii:. the driver, by the movement of 
a lever, can raise the ram in front 
of him and lower the one behind 
him, so that the track is converted 
into an upward incline, which must necessarily retard 
the progress of the train and eventually bring it to a 
standstill. By the same means the driver can also 
regulate 'his speed. When sufilcient momentum has 
been attained, the driver can decrease the stroke of 
the ram, thus lessening the steepness of the gradient, 
or he can throw the hydraulic rams completely out of 
action, and thus run along a level track. In the model 
of the railway, the gradient is steeper than it would be 
upon a practicable railway. Although the model is of 
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interest, the device would be too costly for applica- 
tion to full sized railways because of the enor- 
mous expenditure of power involved in raising the 
deadweight of the track and supporting girders. 

Time Occupied by 
Number of Section. Care in PasBiug. 

Startiug section 8 seconds. 

Second " 6 " 

Third " . 41" 

FourOi " U " 

Fifth " 2} " 

Sixth '■ (barely) 8 " 
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has just the reverse effect, the heavier the load the 
greater the speed. Recently, by special request, Mr. 
Halford demohstrated his system to the members of 
the British Institution, and considerable interest was 
evinced in the invention by the scientists of that asso- 
ciation. 




A OBASIENT BAILVAY— END VIEW OF IBOLLEY AND 
CABBIAGES. 

It will be seen from the above that there are possi- 
bilities of high speed in this method of locomotion, 
though it does not possess sufliclent advantages to en- 
able it to replace the present system of railroads. The 
initial outlay for the construction of the track would 
be great, although at the same time it is true that 



Fig. 1.— SIDE ELEVATION OF SECTION OF BAILWAT. 

A A^ hydraulic raising rams; B, supporting ram. 
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Fig. 2.-DIAGBAU SHOWING BAISINO OF TBACE BT 
HTDBATTLIC BAUS D1TBIN0 FBOOBESS OF TBAIN, D. 

there are no locomotives to keep in repair, and the 
wear and tear upon the track would be reduced. 
Costly machinery would be necessary in the way of 
central station plants, for the purpose of pumping the 
water for the hydraulic rams. In a full-sized railway, 
of course, the weight of the superstructure, which 




(A SECTION OF THE TBACE. SHOWING THE TBACE QIBDEBS AND HYDBAULIC 

LIFTING-JACEa 



would consist of a series of massive bridge girders, 
would be enormous, but this should offer no insuper- 
able di£Bciilty in view of the fact that a pressure of 
1,000 pounds to the square inch is frequently employed 
in hydraulics. 

There is one great advantage it possesses over the 
ordinary railway that cannot fail to impress one. On 
the present railroad systems, when the weight of the 
train is increased the speed is diminished, but on the 
Halford G-radient Railway the increment of the load 



Tdnins of Bromide Prints. 

It is often fdund desirable to change the tone of 
bromide points, and a number of processes have 
been devised for accomplishing this ; one of the 
best of these methods is that which has been 
recently described by Mr. Ferguson in a communi- 
cation made to the Royal Photographic Society. 
Mr. Ferguson has been experimenting in tiiis direc- 
tion ever dinre 1895, and has at last pei Iccted a 
process which is claimed to give fine results with 
bromide paper or glass transparencies. In this 
process the toning action is brought about by the 
use of ferri cyanide of copper; this is formed by 
adding 75 parts by weight of sulphate of copper 
to 66 parts of ferricyanide of potassium, both 
having beieii dissolved separately. On adding the 
two solutions a greenish-gray precipitate is formed, 
which, however, is not very stable and is difficult 
to separate by filtering ; it is best separated by 
decanting the liquid and washing with water. 
After several changes of water most of the re- 
maining Sulphate of potassium solution is re- 
moved. 

The ferricyanide of copper is now to be dissolved 
in order to form the toning bath. Mr. Ferguson, 
after a number of experiments, found that the 
citrate of potassium was by far the best solvent, 
although the oxalate may also be used. To make 
the toning bath, 10 per cent solutions of neutral 
citrate of potassium, sulphate of copper, and 
ferricyanide of potassium are made ; it is best to 
use distilled water. The solutions are mixed in the 
following proportions : 

Citrate of potassium, 10 per cent solution 250 parts. 

Sulphate of copper, 10 per cent solution 36 " 

Ferricyanide of potassium, 10 per cent solution 30 " 

Add the sulphate to the citrate, mix, and add the 
ferricyanide, when the ferricyanide of copper formed 
remains in solution. The solution may be used in 
various strengths, but it is preferable to dilute it to 
one-twentieth. The prints, which have been developed 
somewhat stronger than usual, are washed carefully 
after fixing, and placed in the bath, being kept in 
movement. In a short time a warm black is ob- 
tained, which soon passes to brown, then purple, and 
finally to red tones, with a diminution in intensity of 
the image. Positives on glass may be also toned by 
this bath. Mr. Ferguson states that remarkably fine 
colors are obtained by this toning process, and recom- 
mends it to all persons who wish to vary the ordinary 
tone of bromide prints. 
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Trans-Siberian Train Lighting. 
The trains which are now running over the section 
of the Trans-Siberian from Moscow to Irkutsk are pro- 
vided with a complete electric system which serves for 
the lighting and heating of the cars, as well as for the 
water and milk heaters in the dining car. In the bag- 
gage car has been placed an installation consisting of 
a boiler, a steam turbine and a 
dynamo of 5 horse power, which 
gives the current at a tension of 65 
volts ; the plant is under the super- 
vision of an engineer appointed for 
the purpose. Under one of the cars 
is disposed a battery of accumu- 
lators, which assures the lighting 
for four hours in case an accident 
should happen to the dynamo 
plant, and the latter may be 
stopped during the night when 
only a few lamps are in use. Elec- 
tric cigar- lighters are placed in each 
compartment. 

The lighting is carried out by 
globes placed in the ceiling, by 
brackets and portable lamps. The 
globes of the sleeping compart- 
ments, corridors, etc., contain two 
lamps provided with a switch ; the 
others have one lam p. The portable 
lamps, which are usually suspended 
from the partitions by. brackets, 
may, if necessary, be placed upon 
the tables. The lamps are from 
5 to 16 candle power, according to 
their position ; the whole number 
of lamps in a train represents 1,000 candle power. 
The circuits are so arranged that most of the lamps 
are turned off after midnight. In the sleeping com- 
partments the lamps which illumine each has an 
automatic switch by which it is extinguished or turned 
on as the curtains are drawn or opened. 

: ^ I I I ^ 

The London County Council Fire Brigades Commit- 
tee are considering the question of motors for fire ap- 
paratus. 
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LOGGING IN THE NOBTHWEST. 

BY D. A. WILLET, 

As the forests of Oregon and 
Washington are being more 
thoroughly explored by lumber- 
men and prOSpectors, the size 
and extent of the tracts of timber 
are becoming more appreciated. 
For many years California has 
enjoyed the principal reputation 
for being the location of groves 
of the great redwoods. The 
species of fir found in the valleys 
of Oregon and Washington on 
the western side of the moun- 
tains are believed to be the 
largest of their kind in the 
world, and really rival the red- 
woods in girth and height. 

Of recent years lumbering has 
been carried on extensively in 
the forests referred to, as the 
size of the timber and the many 
purposes for which this kind can 
be used have been strong incen- 
tives to the organization of com- 
panies and the building of saw- 
mills. As yet, however, the oper- 
ations of the timbermen have 
been confined to a comparatively 
small area, owing partly to the 
lack of transportation facilities 
and partly to the difBculty at- 
tending the work of getting the logs conveyed to 
market. The ordinary portable sawmills so coiii- 
monly used in the Southern States, Maine and 
Canada are not large enough to utilize in the larger 
growths of Oregon firs, as they are frequently found 
of a diameter ranging' from 12 to 15 feet near the 
ground, and with trunks which are available for cut- 
ting into logs to an extent of 350 to 375 feet. The 
measurements taken of some of the largest specimens 
show that they actually grow to a height of over 400 
feet, including the topmost branches. This is over 
two-thirds of the height of the famous Washington 
Monument. Like the redwoods, the branches are not 
reached until one has scaled the trunk to a distance of 
sometimes 50 and 60 feet above the roots. As to the 
latter, they necessarily extend into the earth a great 
distance, and some of the stumps which have been re- 
moved have had roots which were 2 feet in diameter, 
reaching a distance of 40 feet from the tree proper. 

Lumbering amid these forests differs in many re> 
speots from the industry as carried oti in other por- 
tions of the country. The task of felling a tree of the 
size mentioned is attended with much diflBculty, and 
great care must be used not only to prevent accidents, 
but to avoid the splitting or injury of the trunk in 
other ways. The direction in which it is to be cut 
down is, of course, first selected, and advantage taken 
of the character of the surface. If the ground is soft 
by reason of being marsh land, or is overgrown with 
saplings or heavy underbrush, this favors the lumber- 
man, who is not obliged to prepare an artificial bed of 
piles of branches and leaves. In ease the tree grows 
from a slope, it is generally cut with the crown point- 
ing up so as to fall agiust the slope, thus lessening the 
distance of its descent. The larger ones are sometimes 
felled in such a direction as to strike against a smaller 
tree of no value, which will break the force of the fall 
and allow the trunk to be lowered slowly to the ground. 
In cutting a tree 300 feet in length, calculations must 
be made ul its great weight and its length. There is 
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LOGGING SCENE IN WASHINGTON. 

little comparison between this work and that of felling 
a pine 100 feet high and but 3 or 4 feet in diameter 
at the base. 

With the bed prepared, the axmen begin work, 
usually four in number, two on each side. In cutting 
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they follow lines marked on the bark, which indicate 
the width and depth of the fissure to be made. When 
a tree is 10 feet in diameter, about 3 feet will be cut 
away on the side on which it is to fall and 2 feet on the 
opposite side, leaving the balance for the sawyers. 
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These figures, however, may 
vary a foot or two according to 
the size of the tree. The axes 
used are about the size of the 
ordinary felling ax common to 
Southern lumbermen. The metal 
part weighs from 4 to 6 pounds, 
and is sharpened on both sides 
to the finest cutting edge. Ex- 
perienced . axmen will make a 
cut into the trunk which is 
almost as clean as if it had 
been sawed. That part of the 
work done, a cross-cut saw- is in- 
serted in the side on which the 
tree is to be felled. This is con- 
siderably larger than the aver- 
age used in the pineries. It has 
the M-shaped tooth and is of 
cast steel from 5 to 8 inches in 
breadth, being widest in the 
middle and tapering toward the 
end. It ranges from 7 to 10 feet 
in length, and is sometimes 
operated by two, but oftener by 
four men, where the tree is of 
extra large size. The balance of 
the cutting is done by the saw, 
and it is removed when the 
foreman of the gang deems that 
it is unsafe to proceed further. 
Possibly a foot of the solid 
heart may be left untouched, or 
in other words the tree is supported by this much. 
Frequently wedges are driven in each side to furnish 
an artificial support, which allows the sawyers to cut 
away more of the timber. Then the saw is withdrawn 
and the wedges on the side where the tree is to fall are 
knocked away, the operation being something like the 
launching of a vessel. Another form of completing the 
work is to take away the saw while the tree is still 
firm, and chop away enough from the side on which it 
is to fall to. overcome the equilibrium. Then a crack 
.is heard, and as the lumbermen hasten to a safe place 
the great mass comes down with a force which presses 
it sometimes several feet in the soft ground or crushes 
the piles of branches forming its artificial bed literally 
into kindling wood. Occasionally steel wedges with 
sharp points are used to finish the work instead of 
axes. After the saw is taken out, they are driven in 
on the proper side until the tree begins to bend. On 
account of the large number of branches and their 
length, one of these trees, if isolated any distance from 
the others, feels the force of the air currents, and some- 
times advantage is taken of a strong wind to cut down 
the tree so it will fall in the direction which the wind 
is blowing. Judgment must also be exercised in cut- 
ting during gales of wind, as serious accidents have 
happened on account of the force of the air throwing 
the tree in the wrong direction. 

With the tree felled, the next step is to transport it 
to the mill, either entirely or in sections. As the mill 
may be 50 or 100 miles distant, streams with a sufiQcient 
depth of water are utilized when possible. The tram- 
road also plays an important part in the operations. 
In a forest containing a heavy growth of fir, a line is 
built to the nearest railway or rafting stream. It is 
equipped with the usual logging locomotives and flat 
ears, each capable of carrying a 30-foot log. A port- 
able steam engine is then carried to the end of the 
trararoad and set up. It operates a drum on which is 
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wound several thousand feet of wire rope, soiiietimes 
hemp rope. It furnishes the power for a cable-way 
which can be used to great advantage in transfer- 
rinsf the trunks or logs to different points within a 
radius of. a half mile or so. The cable is run over a 
series of pulleys attached to convenient supports ; to 
one end are fastened steel hooks or grips large enough 
to haul the great balk. If it is decided to carry the 
tree from its resting place to a position where it can be 
cut to better advantage, the cable is secured to one 
end and a path prepared over which it can be pulled or 
slid by laying down round pieces of wood and pouring 
grease or water upon the surface. In this way a trunk 
300 feet in length can be pulled a distance of 1,500 or 
3,000 feet, if desired, by steam power. The more com- 
mon way of carrying the larger trees in these forests, 
however, is to cut them with cross-cut saws into 20, 25 
and 80-foot lengths and then pull them to the tram- 
road. By means of the cable-way they are placed upon 
the cars in the usual manner. If the tramroad termi- 
nates at the water's edge, a raft is made of the logs in 
the usual manner, although but a few can be placed 
together, on account of their unwieldy size and the 
danger of guiding them, especially in streams where 
the current is very swift. They are then taken to the 
mill, and stored in the " boom " or reservoir, until 
ready for the saw table. 

Advantage is taken of the winter season in lumbering 
in these forests, as the snow forms a slippery surface 
on which to haul or shoot the logs. Consequently, 
much of the cutting is done in the fall season, and then 
all han<is give up this work and turn their energy to 
getting the cut trees to the mill. Where steam power 
is not used, teams of oxen are substituted, as they are 
found to answer the purpose much better than horses, 
and have more endurance. A " string " 
of 25 or 30 oxen will haul a trunk from 
150 to 300 feet in length without diffi- 
culty, if the grade of the road is not 
too steep and -a pathway has been 
properly prepared. In winter, as al- 
ready stated, the snow can be used 
to great advantage ; but at other sea- 
sons of the year the road is made 
through the forest by laying limbs of 
trees, from which the bark has been 
peeled, closely together and throwing 
leaves and dried grass upon these, 
the plan employed being very similar 
to that in making a corduroy road. 
This is made slippery with either 
grease or water, and the trunk or logs 
pulled by the oxen to their destination 
in the usual manner. Some of these 
roads in Oregon are nearly 50 miles in 
length, and reach from the cutting 
district to the mill. 

The millwork in connection with the 
big trees is quite similar to the indus- 
try in other parts of the country, ex- 
cept that special saws have to be used. 
Band saws of extra large size, made 
of the finest steel, are generally em- 
ployed for cross and lengthwise cut- 
ting. Of course the saw tables must 
be made purposely to receive these 
logs, which are so high that a man 
standing on another's shoulders cannot look over the 
top of one of them. The mills are operated by water 
power ; where it is available, although most of them 
have an auxiliary steam plant, ranging from 100 to 200 
horse power, yet such is the quality of the equipment 
that logs 10 and 12 feet in diameter are cut into beams, 
planking, and boards as quickly as those of ordinary 
size. The great width of the planks requires much 
eare to prevent them from splitting, and special car- 
riages have been invented to take them from the saw 
table to the lumber pile when it is desired to utilize 
them in their original width. The demand for extra 
wide boards and planks, however, is but small, and the 
majority of the logs are converted into lumber of an 
ordinary building size. The lumber companies fre- 
quently make a good advertisement of their wares by 
constructing offices and small cottages of four boards 
cut from a single tree, one board forming a side or end, 
with enough cut oflf from the ends to supply the shin- 
gles for the roof. Some of these buildings are 10 feet 
high, from 12 to 16 feet in length, and 8 to 10 feet wide. 
The doors are formed by cutting out the required hole 
in the plank and fitting the piece of wood cut out with 
binges, locks, and the necessary latch. 

As already intimated, the size of the firs of Oregon 
and Washington in many cases rivals the dimensions 
of the famous redwoods. In fact, they are so large that 
dimensions are given which are scarcely credible. In 
going through some of the forests the traveler will see 
at a distance what he thinks to be the side of a cottage 
without windows. On nearer approach he finds that 
It is the uprooted stump of a large fir with the sawn 
side toward him. On the top of some of these stumps, 
25 or 30 people could sit without difficulty and have 
room to move. Occasionally the timbermen find one 
with a decayed spot in the interior, but the great ma- 
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jority of the large trees are very sound, and for this 
reason are especially valuable for lumber. They are 
used for ordinary structural work, also shipbuilding to 
a certain extent, and for other purposes where wood 
which is light in weight is desired. 
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Across Elurope In a Balloon. 

Count Henry de la Vaulx, a member of the Aero 
Club of France, who recently ascended in a balloon 
from Vineennes, Prance, for the purpose of traversing 
Europe as far as possible, has recently returned to 
Paris, a holder of the world's record for long distance 
ballooning. The feat accomplished by the aeronaut 
was a trip of 2,000 kilometers from Prance to-Kiew, 
Bussia, 1,300 kilometers (813}^ miles).of which was made 
in exactly 24 hours. 

The balloon in which Count Henry covered this re- 
markable distance in record-breaking time is known 
as the Centaure. During the Exposition, a wager had 
been posted by the owner of the Centaure that it 
could easily outdistance any balloon in the Aero Club. 
Accordingly, at exactly 20 minutes past 5 on the after- 
noon of the 9th of October, the Centaure rose grace- 
fully over the roofs of Vineennes, and hung for some 
time suspended until the gathering twilight blurred 
and finally blotted out its shape altogether. Fifteen 
minutes later, however, the moon broke forth, and 
bathed the Centaure with a sheen of light, showing 
up the fiying villages below quite distinctly to the oc- 
cupants of the car. 

In ascending the Centaure had reached a height of 
2,000 meters. This altitude it retained for some time. 
Among the towns and cities traversed, Rheims was 
easily recognized by reason of its famous cathedral. 
The ancient steeple served for some time as an excel- 
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lent guide. The wind forced the Centaure along to- 
ward the east, which is regarded as the most favorable 
direction for Continental balloon trips, and the pace 
was rapid and the temperature agreeably mild. 

When the sun arose, little difference was noticeable 
in the altitude of the Centaure, In crossing the king- 
dom of Bavaria, recognized by its geographical pecul- 
iarities, the aeronauts descended several hundred yards 
in order the better to make observations. Toward 6 
o'clock in the morning the balloonists were startled 
to perceive a second and larger balloon, which they 
had not before noticed, following at a respectful dis- 
tance in their wake. It turned out to be another 
Paris balloon, by name the St. Louis, directed by M. 
Balzan. For almost five hours the St. Louis remained 
in sight. A few clouds covered the sky, and caused the 
Centaure to sink rapidly whenaver the balloon fell 
within their shadow. It rapidly regained its former 
height, however, in the sunlight, so that it was scarcely 
ever necessary to throw out ballast. 

M. Balzan in the St. Louis endeavored to avoid the 
constaiit falling by ascending to a greater height, but 
the depth of the clouds was too great to permit the ex- 
periment, and the latter cost the unfortunate balloon 
the greater part of its ballast. Shortly afterward the 
occupants of the Centaure's car saw the St. Louis slowly 
approaching earth. The Centaure, on the other band, 
rapidly climbed to a height of 4,000 meters, where in- 
tense coldness prevailed. The. thermometer dropped 
at an alarming rate as the ship ebntinued to rise until 
6,000 meters of space separated it from solid ground. 

When the sun appeared on the following morning, 
the Centaure Still kept in an easterly direction, but the 
aeronauts had completely lost their bearings. Instead 
of closely grouped villages, huge level plains and wide- 
spreading forests made up the entire landscape. At 



length a village appeared under foot, and a Byzantine 
church told the travelers that they had crossed the 
German borders and were rapidly traversing the do- 
mains of the Czar. A large city loomed up in the dis- 
tance, and preparations were made to end tbe long 
journey. 

The descent was made slowly and safely, and the 
aeronauts found themselves near a wood cutters' camp, 
whose inhabitants, with amazement written all over 
their faces, dropped work and crowded round the 
strange apparition. The travelers were piloted to the 
home of a nearby estate owner, who understood 
French, and from whom Count Henry ascertained that 
he had sailed straight to the city of Kiew, a distance 
' of 3,000 kilometers, 1,300 of which had been made in 
the record-breaking time of 24 hours, in addition to 
breaking the record for long distances by about 700 
kilometers. 
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Gatbmann Gun Appropriations. 
• There is a bill before Congress for the granting of an 
appropriation of $115,000 (making, with a previous ap- 
propriation for this gun, a total of about $200,000), for 
further experiment with the Gathmann gun, for the 
throwing of high explosives. If this money is voted, 
it will be wasted in endeavoring to establish certain 
theories, the falsity of which has been abundantly 
■ proved in the past. The Gathmann gun, the Zalinsky 
gun, the Maxim aerial torpedo gun, and all weapons of 
this class, are designed upon the theory that if a suffi- 
ciently large amount of high explosive can be detonated 
asainst or in close proximity to a battleship, the bat- 
tleship will be, to use the pet term of promoters, 
annihilated. As a matter of fact, experiments under- 
taken by the United States government expressly to 
test this theory have proved that it is 
absolutely false. On one occasion a 
Harveyized steel plate, representing 
the side armor of the United 
States battleship " Kearsarge," was 
tested by the detonation of 307 
pounds of gun-cotton, which was 
suspended for the purpose immediate- 
ly in front of the plate. Instead of 
being blown into the theoretical 
"thousands of fragments," the plate 
was undisturbed, and a slight and 
harmless scoring on the face of the 
plate was the only evidence, as far as 
the armor was concerned, of the ex- 
plosion. Of four chickens placed either 
immediately behind tbe plate, or with- 
in from 25 to 50 feet of the gun-cot- 
ton, two survived without the slight- 
est sign of being injured ; one was 
killed by a flying fragment of shell (a 
result which does not affect the argu- 
ment) ; and only one appeared to have 
died from shock. Prof. Alger, the 
greatest expert in this country, or 
probably in any country, on this 
very question, says: "This experi- 
ment would seem to completely dis- 
pose of the theory that a high-ex- 
plosive shell of very large capacity 
will blow in tbe side of an armored 
vessel if it exploded against it ; " and 
he further says that " The velocity of the shell would 
add materially nothing to the effect of a detonation, 
the rush of whose gases is determined by a pressure of 
hundreds of tons per square inch." 

It is the opinion of Prof. Alger and every ord- 
nance expert the world over, that for a high explosive 
to be effective it must be carried by the shell through 
the armor, and burst within the hull of the ship itself. 
This! conclusion was strikingly borne out by , the ex- 
periments on the " Belleisle," made early in the pres- 
ent year. The high-explosive shells were burst upon 
contact with the armor, and left no further trace than 
a harmless star-splash on the outside of the ship. 

The system being thus discredited by previous costly 
experiments made at the expense of the United States 
government, by what legal or moral right is the coun- 
try to be asked to provide over one hundred thousand 
dollars more for the purpose of carrying out further 
experiments in this direction ? If the person or per- 
sons who wish to promote this type of weapon have 
the courage of their convictions, and can interest the 
necessary capital for prosecuting their researches 
indefinitely, well and good ; but to ask the United 
States government to distribute public funds for such 
a purely private enterprise as tbiSi is a procedure 
wbicli eannot be too strongly condemned. 

Prizes tor Sngar macbluery. 

In our issue for December 8 we called attention to 
prizes offered by the Honolulu Planters' Association. 
Our readers will be pleased to know that its officers are 
located in Honolulu and that its secretary is Mr. C. 
Bolte. A representative of the association, Mr. Hay- 
ward, will arrive in Washington the latter part of Janu- 
ary, and from him all the required information can be 
obtained. 
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VI. A METALLIC THEBHOHETEfi. 

BY GEORGE H. flOPKIlfS. 

A mercurial tbermouieter calls for maaipulations 
"which are not within the scope of the amateur, but 
Tequire the skill and experience of the regular manu- 
facturer. A metallic thermometer, however, is very 
-easily made, and serves the purpose fully as well as a 
mercurial thermometer. It can be made as sensitive 
to the variations of temperature as may be desired. 

It is made by placing together a strip of steel and 
one of brass 6 inches long, }4, inch wide and ^ inch 
thick. The ends of the strips are tinned for about % 
■of an inch at each end on their f Jjacent faces, and 
then put together and heated first at one end and then 
at the other, so as to solder them together at the 
ends. 

The brass strip is made about }4 inch longer than 
the steel strip, and is bent over and perforated to re- 
ceive a silk thread as will,;be presently explained. Com- 
monly, when strips of steel and brass are used in a 
-compound bar, they are riveted at short intervals, to 
keep them from bucklinp;. Iq the present case the 
compound bar is provided wiih a winding of soft wire 
<No. 30) which keeps the strips close together. To in- 
sure permanency the bars are drilled and riveted with 
a single rivet at each end. 

The compound bar thus made is inserted in a rourid 
hole in the middle of a hard-wood block 23^ inches 
long, and held there by an ordinary wood-screw in- 
serted in the end of the block and clamping the end of 
the bar. The wooden block is secured to a base piece, 
4 inches square and ^ inch thick, having attached to 
it a back board }^ inch thick, 4 inches wide, and about 
10 inches high. A wire nail about yijinch in diameter 
and 1}4 inches long is driven through the back with its 
pointed end projecting about 1J4 inches. The nail is 
about ^ inch from the upper free end of the compound 
bar. A paper roll is: formed upon another nail or a 
piece of wire a trifle larger than the one used in the 
construction of the thermometer. The strip of writ- 
ing paper used for this roller should be 1 inch wide 
and about 8 inches long. Enough of the paper is 
wound to make the roller J^ inch in diameter. The 
paper, except the first layer, is pasted as it is rolled, so 
that it forms a solid paper roll when it is dry. 

This roll, when dry, is transferred to the nail pro- 
jecting from the back piece, and a pointer, or index, 
about 2}4 inches long is cut from thick writing paper 
and glued to the end of the roll. Then a silk thread 
is tied in the eye in the free end of the compound bar, 
and passed over the roller on the nail, and wound 
three times around the roll, and it has attached to it a 
small weight. In the present case this weight consists 
of a lead bullet split half open with a knife, and 
closed down upon the thread by pliers or by hammer- 
ing. With every change in temperature the compound 
bar swings, so as to cause a movement of the index by 
the pulling or releasing of the thread and the raising 
or lowering of the weight. 

The index should be placed in a vertical position 
when the temperature is about 70° ; then the winding 
of the silk should be separated a little, and. a small 
drop of mucilage should be placed on the middle con- 
volution of the thread at the top of the roller, so as 
to cement it to the roller and prevent any change of 
adjustment. 

A semicircularpieceof bristol board, about 6 inches in 
diameter, is temporarily supported 
behind the index by a block glued 
to the back-pieoe. The bristol 
board is to form the thermometer 
scale and is fastened to the block 
by tacks or otherwise, so that it 
can be removed and accurately re- 
placed. A pencil mark is now made 
on the scale at the point of the in- 
dex which indicates the tempera- 
ture as shown by a mercurial ther- 
mometer at the time. If it is 70°, 
the mark on the new scale repre- 
sents this temperature, and when- 
ever the index points to this mark 
the observer knows the thermome- 
ter is 70°. 

Now the thermometer is placed 
in a refrigerator along with a mer- 
curial thermometer. They are left 
in the refrigerator for an hour, and 
then a pencil mark is made at the 
point of the index. This will, per- 
haps, be 40°. The space between 
these two marks is divided into 
thirty even spaces, representing as 
many degrees, or it may be divided into fifteen spaces, 
each of which will represent 3°. This graduated space 
serves as a guide for constructing the balance of the 
scale. If 2° spaces are used, twenty such spaces 
laid off on the left-hand side of the scale will ex- 
tend the scale to zero. Twenty more such spaces 
will extend the scale to 40° below zero, which is 
lower than any temperature experienced in this 
elimate. The space between 40° fand 70° is already 
graduated, and the space above the 70° mark is gradu 
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ated as described for the lower end of the scale. As 
each line represents 2°, 10° would be represented by 
five lines, so that the fifth line could be extended be- 
yond the other lines for the sake of convenience in 
reading. Figures from 0° are placed opposite the long 
lines so as to read 10°, 30°, 30°, 40°, and so on, as in an 
ordinary thermometer scale. 

The amateur can refine this thermometer as much as 
he pleases. He iimy, if he desires, place the entire de- 
vice in a case and cover the dial with a glass, provid- 
ed he furnishes several apertures 
to enable the air to circulate and 
thus keep the temperature the 
same as that of the external // 




A METALLIC THEBMOMETEB. 

air. The free end of the compound bar may have a 
spring riveted to it, as shown in the detached view, 
and an adjusting screw may be inserted in the com- 
pound bar so as to bear against the spring. With this 
construction, the silk thread may be tied in a hole in 
the free end of the spring, and the desired adjustment 
may be made by turning the screw one way or the 
other. 

By making the compound bar longer, or diminishing 
the diameter of the cylinder around which the thread 
extends, or both, the sensitiveness of the instrument 
may be greatly increased. 



SOME CVBIOTTS SCULFINS. 

BY CHARLES FREDERICK HOLDER. 

The accompanying illustration is the attempt for the 
first time to photograph one of the Californian scul- 
pins in its native element. The efforts of the photo- 
grapher were directed to obtaining a front view, but 
the fish rose and was wriggling through the water when 
taken, giving an excellent view of its grotesque head 
and enormous pectoral fins, which seem in these fishes 
and their allies to constitute legs rather than fins, as 
in moving along the bottom they are used as such. 




FHOTOCIBAFH PBOM LIFE OF A CALIFOBNIA 8C0LFIK. 

The sculpin is the common form of the shallows at 
Santa Catalina Island, and is particularly interesting 
on account of its marvelous mimicry. The writer kept 
twenty or more of these fishes in confinement during a 
period of several months, with the view of testing their 
power of adapting themselves to their surroundings as- 
a protection. For this purpose several tanks were ar- 
ranged ; one having a white bottom, another one of 
black, while two others represented various grades be- 
tween them. Into these the sculpins were liberated. 
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At this time they were all mottled in coloring, white 
and gray predominating, with here and there a dash of 
yellow, and when resting on the bottom they were very 
inconspicuous, and as their habit was to remain per- 
fectly quiet much of the time, it was not always easy to 
distinguish them. There was one telltale, however 
— the beautiful eye, which burned and blazed like a 
topaz in the bright light ; and when .the sunbeams. fell 
upon the group of sculpins, the bottom seemed to be 
dotted with gems. 

When the sculpins — Scorpsena guttata — were released 
into the arranged tanks, they all offered a more or less 
liecided contrast, and it was an interesting sight to 
see them adapt themselves to the new conditions. The 
sculpins which were released on the white bottom ap- 
parently found at once that they were in an unen- 
viabl<? position, presenting a striking contrast to the 
bottom, with no rocks among which to hide. That 
the fishes appreciated the situation there could be 
little doubt, as they moved restlessly about, rising 
from the bottom with a wriggling motion ; and then 
began the marvelous change which Nature has made 
possible. They very gradually faded out; no other 
term expresses it. The distinct dark or black spots 
became light brown, then gray, then a very light gray, 
and as I watched them they seemed to melt, as it 
were, into the sand, becoming less and less conspicuous 
until finally in an hour or so after they had been placed 
in the tank they were so indistinct that a few feet 
away they would have been considered stones instead 
of fishes. They never assumed a perfectly white dis- 
guise, this was apparently impossible ; a very light 
gray or a dirty white was the extent of the effort to 
assimilate the surroundings, and as a protective move- 
ment it was practically a success. 

In the fishes which did not offer so great a contrast 
to their artificial surroundings there was not so marked 
a change, yet it was more perfect in the sense of being 
a protection ; and in the case of the dark gray and 
mottled fishes it required a keen eye to distinguish the 
color of the jbodies {from that of the surroundings in 
an hour after the change. Later the sculpins were 
changed about, the one on the white bottom to ablack 
base, where in time the protective hue was assumed— 
a defense purely of Nature's designing, which protects 
the most delicate of animals from their foes. To the 
average observer it would appear that the fish per- 
ceived its danger and proceeded to change its color so 
that it would become inconspicuous, but that the fish 
was conscious of the change is far from the truth. 
The wonderful change in the appearance of the fish 
took place really without the knowledge of the animal, 
being due to the color of its surroundings. The term 
chromatic function is applied to this adaptation of 
color, and can be better understood by the layman by 
an examination of the skin of some animal susceptible 
of change of color. A sectional view of the skin of a 
frog will show two layers, the epidermis and cutis. The 
latter contains many large glands filled with color, or 
pigment. These pigment glands,| or chromatophores, 
are exceedingly sensitive ; the slightest change in the 
color, or perhaps the intensity, of a ray of light will 
cause them to expand or contract. Some are brown, 
some red, green, black or yellow, and the colors are 
subject to certain variation. Heincke found that 
glands which were yellow when distended became 
orange under reverse conditions ; and cells which were 
orange, when expanded became 
black when contracted. Near the 
epidermis, in the cutis, the investi- 
gator will find masses of very light 
yellow pigment glands. Underjthein 
will be seen masses of red or brown, 
and deeper still layers of jet-black 
color glands. Exactly how the pig- 
ment layers produce such perfect 
results .is. difficult to understand, 
and it is but just to state there 
are many theories. But certaio 
facts are known which suggest the 
plausibility of the theory here pre- 
sented. It has been found that if a 
complete relaxation of all the chro- 
matophores occurs, the prevailing 
color of the animal will be black or 
a very dark brown, depending upon 
the animal. It was long supposed 
that light or color rays striking the 
body of the animal produced the 
contraction and expansion neces- 
sary to change, but finally Pouchet 
discovered that blind animals re- 
mained the same color undei* all 
circumstances, which demonstrated that the eye was 
the medium, these organs receiving the impression, 
which passes by the sympathetic nerves to the color 
cells all over the body, causing some to contract, others 
to expand, so producing a harmonious color scheme 
in the animal ; in |a word, producing an assimilation 
in tint between it and immediate surroundings. No 
more marvelous page in the book of Nature exists than 
this, which determines by a most intricate series of 
changes the protection of innumerable defenseless 
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forms. The sculpins of the Atlantic seaboard rest under 
a ban. They are usually thrown away and have no 
market value, in fact, are never offered for sale. Their 
extraordinary appearance, horns, barbels, large fiery 
eyes, strange coloring, all create a prejudice in . the 
minds of the observer. On the Pacific coast, on the 
contrary, they are highly esteemed, and considered, as 
they rightly are, one of the most delicate of all the 
food fishes. 

The fish and its allies present an extraordinary range 
of grotesque forms. All are protected in the same wa\', 
and many bystrange curious barbels which cause them 
to still more closely imitate the weed in which they lie 
and in whose imitation lies their safety. 



SOME BECENTLY PATENTED NOVELTIES. 

From time to time it is our practice to publish brief 

illustrated descriptions of patented devices, which, by 

reason of the exceptional simplicity that characterizes 

their construction or the rare mechanical skill dis- 




Fig. 1.— IMFSOVED FEEDING FOB MOVING FICTUBE 
FILMS. 

played by their inventors, have doubtless been found of 
interest by our readers. We have, therefore, selected 
a few inventions which, from their novelty or inge- 
nuity, deserve more than a passing notice. 

The sensitized film employed in moving-picture 
cameras is usually perforated along its edges and is fed 
by catch -hooks or revolving pin- wheels which engage 
the boles in the strip. Sometimes these boles are torn 
out, and sometimes they fail to catch the feeding pins. 
The negative produced is thereby distorted and per- 
haps destroyed. In an invention patented by William 
v. Esmond, the strip is not perforated, and is not fed 
by the ordinary means. From the main reel the film 
passes between two guide-rollers downward upon a 




Fig. 2.— TIBE-BEXOVEB. 

snstainer-plate, which is mounted in the focal plane 
and which serves the purpose of keeping the film 
smoothly extended during the period of exposure. 
The film is fed by mutilated rolls, which bite and ad- 
vance the interposed strip only during the period 
when the unmutilated or full portions of the rolls 
confront each other. The feed-rolls and shutter of the 
camera are driven in unison. 

In order easily to remove tires from wheels, Mr. 
Bradford M. Buckland has invented the tire-remover 
shown in Fig. 3. Between two posts, mounted on a 
base plate, a lever is journaled, the outer forked end 
of which, through the medium of a link, is connected 
with a clutch. Through an opening in the clutch a 
rod passes, the lower end of which is bent. The wheel 
is laid flat.up>on the hub ; the device is placed On the 
felly ; the lower bent end of the rod is made to engage 
the edge of the tire, as shown in the illustration ; the 
lever is forced down, and the clutch is made to grip 
the rod and lift the tire as the lever is depressed. 



Our third illustration represents a wrench provided 
with novel means for adjusting the jaws to the nut to 
be turned. Tiie jaws slide on a central rod inclosed in 
a sleeve and provided at its ends with screws which co- 
act with the jaws. The screws are fitted with handles. 
From the sleeve a spindle projects, upon which a 
handle is swiveled. The swiveled handle is held in 




Fig. 3.- A «oVEL WBENCH. 

one hand, and either of the other handles is turned, so 
as to adjust the jaws to the nut. The handles on the 
screws are used to turn the wrench upon the swiveled 
connection with the other handle. 

A very simple means of extinguishing the candles of 
Christmas trees is the subject of an invention patented 
by Martin Hagan. At its upper end the candle carries 
a plate, which moves downwardly as the wax burns 
away. The plate is provided with a doubly-bent arm, 
each member having a slot through which a vertical 
guide-rod extends, forming part of the candle holder. 
To the upper member of the doubly-bent arm a com- 
bined reflector and extinguisher is hooked which has a 
downwardly projecting arm sliding on the guide-rod. 
As the wax burns away, the plate on the candle moves 
down, carrying with it the reflector and extinguisher. 
When the candle is nearly burnt away, the, arm of the 
reflector and extinguisher strikes the bottom of the 
guide, so that as the candle-plate moves down still 
further, the combined reflector and extinguisher drops 
on the wick. The hooked upper end. of the guide-rod 
serves the purpose of carrying a shield to prevent the 
flame from igniting the upper branches of the Christ- 
mas tree. 

Fig. 5 explains itself. The back-piece and base, 
which constitute the shelf there pictured, are each 
provided with a series of holes which receive the down- 
wardly bent ends of wires serving as partitions. It is 




Harmless Sugar Colors. 

The following receipts, says Deutsche DrogisteD' 
Zeitung, do not conflict with the food law, and give- 
very handsome colors for sweetmeats and other edibles. 

Red. — Mix cochineal, burnt alum and purified pot- 
ash, 1 part each, and cream of tartar, 2 parts, all finely 
powdered. Grind with water according to need and 
concentration, let stand alone for some hours with 
stirring, and filter. 

Blue. — Indigo carmine in pulp and enough water'to- 
obtain the desired shade. 

Yellow.— Saffron 1:10 diluted spirit of wine — 0-7+8. 
Treat the saffron after the pressing once more with di- 
luted spirit of wine, 5, and mix both extracts. For 
cheaper sweatuieats — tincture of turmeric, 1:5, 

Green. — Mix yellow and blue. 

Orange. — Mix yellow and red. 

Also, aniline colors free fioni arsenic. 



Fig. 4.— A COUBINED HEFLECTOB AND EXTINOVISHEB 
FOB CHBISIMAS-TBEE CANDLES. 



evident that the wire can be made to divide the shelf 
into spaces of any desired size. 

The last of the inventions illnstrated is a proce.s8 of 
puddling iron, devised by Mr. James P. Roe. The 
molten metal has, as a general rule, been agitated by 
hand, entailing the most exhausting labor on the part 
of the puddler. In this invention pig-iron is converted 
into wrought-iron by causing a mixed charge of molten 
cast-iron and cinder to flow back and forth in the 
presence of hot gaseSi and by abruptly arresting the 
flow of the charge before each change in direction until 
the iron comes to nature. The oscillation and the 
abrupt stoppages are continued until the particles of 
purified iron are compressed and solidified. In carry- 
ing out the process, a hearth is employed which is pro- 
vided at each end with a chimney, and is rocked by a 
rack and pinion mechanism, so that the iron and cin- 
der can flow by their own weight from end to end of 
the hearth. 



The Builders of Our Hew Battlesbips aud Crul8erB< 

The Board of Construction has recommended the 
distribution of contracts for battleships and armored 




Fig. 6— A DIVISIBLE BOOK-SHELF. 

cruisers among the shipyards of the country, as fol- 
lows : Fore River Engine Company, Quincy, Mass., two 
unsheathed battleships for $6,810,000 ; William Cramp 
& Sons, Philadelphia, Pa., one sheathed battleship, 
one sheathed armored cruiser, and one' unsheathed 
armored cruiser, $11,370,000; the Newport News Com- 
pany, of Newport News, Va., one sheathed battleship, 
one sheathed armored cruiser, and one unsheathed 
armored cruiser, for $11,253,000 ; the Bath Iron Works, 
Bath, Me., one sheathed battleship, $3,590,000 ; Union 
Iron Works, of San Francisco, Cal., one sheathed 
armored and one unsheathed armored cruiser, for a 
total contract price of $7,550,000. 

♦ « » » > ■ ■' 

The Current Supplement. 

The current Supplement, No. 1304, is very interest* 
ing. " The Looting of the Pekin Observatory " is ac- 
companied by a number of illustrations of the bronze 




Fig. 6 —OSCILLATING HEABTR. 

astronomical instruments of the thirteenth and seven* 
teenth centuries. " Recent Discoveries in Crete" de- 
scribes the uncovering of the "Ancient House of Minos." 
" New and Simple Method of Making Telescopic Ob- 
jectives" is continued and is accompanied by working' 
drawings. "French Locomotives at the Exposition of 
1900 " is continued and is accompanied by a number of 
engravings. "Wireless Telegraphy" describes th& 
Popoff, Righi and Marconi devices. 
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R£C£NTLT PATENTED INVENTIONS. 
Electrical Apparatus. 

BLASTING.— Caleb F. Bryant and Charles H. 
Brown» Cripple Creek, Colo. The blastiDg device is pro- 
vided with a fase aod with a primary igniting device fur 
the fase comprising a shell engaged by the fase. Ter- 
minals forming part of an electric current, extend into 
the shell. A disk of tin-foil connects the terminals. 
Combustible material is arranged between the disk and 
the fuse. By means of the device, the reports can be 
successively counted ; and if one charge has not ex- 
ploded the operator knows which one of the charges has 
not exploded. By using tin-foil as a partial conductor 
for the current, a positive ignition is always insured ; 
and more primary igniters can be set off at the same 
time by an electric current of a given strength than 
would otherwise be possible. 

CIRCUIT-BREAKER. — Geor«b W. Parsons, La 
Grange, III.— This circuit-breaker is designed in addi- 
tion to being opened and closed manually, to be auto- 
matically opened either instantaneously upon an over- 
load of current. When the overload is not immediately 
dangerous the circuit will be opened only after the lapse 
of a reasonable time. During this interval an alarm is 
sounded, giving ample warning to reduce this overload 
before the circuit could be opened by the continuance of 
the overload to the expiration of the time limit. 



Engineering Improvements. 

ENGINE.— Jacob E. Hartwell, Troy, Mont. The 
Invention relates to engines working by internal com- 
bustion or explosion, and has for its object to increase 
the power of such engines, and to provide at the same 
time improved means for cooling the explosion-chamber 
and adjacent parts of the engine. This result is ob. 
tained by the injection of water, which not only has a 
cooling effect, but by the generation of steam increases- 
the motive power of the engine. 

ROTARY-ENGINE.— Benjamin F. Lazenby, Went- 
worth. Mo. This rotary engine is provided with a revolv- 
ing piston having two annular steam-spacss and two pis- 
ton heads, related, respectively, to such spaces. These 
parts work with a peculiar valve mechanism ehiftiog the 
sleam alternately from one steam-space to the other, 
whereby the piston is caused to rotate continuously. 

BOILER-FEEDER, —Henry J. Davis, Platpair G. 
AuLT, WiLBER W. Bailey, and James Widemann, 
Birmingham, Ala. The water is automatically admitted 
to the machine by gravity at a time when the connections 
with the boiler are closed automatically. When the 
water-tank employed is filled, the water is automatically 
cut-off and the boiler connections at the same instant 
open, both top and bottom. The water in the tank when 
full standing at a considerably higher level than that in 
the boiler and the pressure being equalized, t'e water 
naturally falls into the boiler until the level is the same 
as in the tank. The boiler connections bein^ then again 
antomatically closed, the water connection is opened and 
the operation is repeated. When the tank has discharged 
its water into the boiler, it is full of steam at boiler- 
pressure. This pressure is automatically relieved at the 
same instant the boiler connections are closed and the 
exhaust steam is conveyed to a condensing-tank, where- 
by the water therein is heated before discharging into 
the water-tank. 



IHo tor- Veb teles. 

MOTOR-PLOW.— Frank P. Feltbr, Haverstraw, 
N. T. On a carriage a motor is mounted. Underneath 
the rear portion of the carriage plows are arranged, the 
beams of which are connected by links with the plat- 
form. A bar connects the beams of opposite plows. 
Curved rods are extended upward from the beams at 
their rear ends; and these rods pass through guide-tubes 
attached to the platform. Mechanism is connected with 
the cross-bar for raising and lowering the plows. 

GEARING.— Edward R. Bales, Centralia, 111. The 
invention provides a gearing adapted especially to auto- 
mobiles, the object being to provide means for trans- 
mitting the driving power from the motor to the traction 
axle, which means will not be influenced by the move- 
ment of the vehicle-body independently of the driving- 
axle. 



Ulecbanical Devices. 

SNOW-MELTING MACHINE. -Edward Beattt, 
Brooklyn. New York city. This snow-melting machlue 
has a snow-melting bos or tank provided with a top 
overdow whereby the tank is kept full of water. The 
products of combustion from a furnace are forced into 
the water in the tank at a point below the overflow, 
thereby keeping the water heated and quickly melting 
the snow placed in the tank. The machine is designed 
for use in cities and is arranged to be conveniently moved 
along the streets and to discharge the melted snow di- 
rectly into the sewer. 

EMBROIDERING ATTACHMENl' FOR SEWING- 
MACHINES.— Joseph Grubman, Brooklyn, New York 
city. The inventor has devised a new attachment for 
Bunnaz or other embroidering or sewing machines, 
which attachment is arranged to iotertwine or otherwise 
arrange embroidering materials, such as braid, chenille, 
tapes, cords, bands, or the like, uptm the fabric to be 
embroidered. An intermittent swinging motion is given 
to two carriers so that they alternately cross their em- 
broidering materials and form interlwining loops se- 
cured in place on the fabric by stitches. 

CLAY SCREENING-APPARATUS. — Horace G. 
Virgin, Penrith, W. Va. Mr. Virgin has invented an 
ingenious means for screening clay used in brickmaking. 
His machine comprises an inclined screen with a brush 
or a gang of brushes arranged therein and connected 
with means for reciprocating them on the screen, so that 
the fine clay is sieved therethrough and the lumps of 
coarse clay are caused to gravitate down the screen into 
a suitable receptacle at its lower end. 

CHERRT-PITTER. -Edward H. Skinner, Spring- 
brook, Ore. The object of this invention is to produce 
a device which shall pit cherries and similar fruit in 
large quantities. The device can be economically used 
for pitting fruit to be canned on a commercial scale. 
An endless belt has a series of pivoted plates which are 
adapted to turn on the pivots as the belt makes a turo at 



one end. The plates are provided with apertures de- 
signed to receive the fruit. As the plates turn, the 
cherries are jarred free; and a number of pittingorods or 
pins are caused to pass through the apertures in the 
plates in order to remove the pits from the cherries. 

DRILLING-MACHINE. -Hans O. NibnstAedt, Co- 
penhagen, Denmark. Hand-power drilling-machines are 
sabject to the disadvantage that the velocities of their 
flywheels are not variable. All such machines work with 
the same flywheel velocity whether small or large holes 
are to be drilled; and as the drivtng-crank is rotated 
more quickly when a small hole is being drilled than 
when a large hole is being drilled, the flywheel speed 
is too high in the one case and too low in the other. 
In order to overcome this difficulty, the flywheel of 
the machine forming the subject of this invention 
is applied to the drilling-spindle, so that change- 
gear can be applied to the intermediate shaft. By these 
means, revolutions of the driving-crank can be so trans- 
mitted to the flywheel that the velocity when the crank 
is turned at its normal speed can be increased when 
drilling large holes and reduced when drilling small 
holes. 



Rallw^ay Appliances. 

CAR STARTER. — Thomas Geraghtt, Bayonne, 
N. J. This device is, in the nature of a crowbar, espe- 
cially adapted for starting freight-cars and is so con- 
structed that it is simple, hght, and readily transporta- 
ble. The device consists primarily of three parts: a 
lower bar section, asocket In which the bar enters, and 
a handle which enters the socket and engages the bar- 
section. 

CAR-COUPLING ATTACHMENT. — Thomas P. 
Smyth, Pocatcllo, Idaho. It is the pnrpose of this in- 
vention to provide means for preventing the fall of the 
coupler, should it fur any reason become detached from 
the car on which it is mounted, and also to prevent the 
loss of the knuckle or breakage of the coupler. Ordi- 
niarily both of these disadvantages are frequently notice- 
able ; and t^ present invention comprehends a simple 
attachment which will prevent the falling of the coupler 
and prevent the breakage of the pivot-pin of the jaw. 
A rigid hanger is extended under the coupler for the 
purpose of preventing the falling of a mating coupler. 
A support is designed to receive' the lower end of the 
pivot-pin of the coupler-jaw to prevent the fall of the 
pin when it becomes fractured. 

OPERATING RAILWAY-SWITCHES. — Amos 
YocNGBLOOD, North Augusta, S. C. In this railway- 
switch tongues are connected with a bar formed with 
a projection near one end. A bell-crank lever has 
one arm arranged for engagement with the projection to 
move the bar in one direction. A forwardly spring- 
pressed slidable rod is connected with the other,*arm of 
the lever, and a lever is fulcrumed in the siding and is 
arranged for engagement by the rolling stock. The 
lever is connected with the rear end of the slidable rod. 
The switch is automatically operated by the railway 
rolling stock. Its setting is always properly insured, 
whereby the possibility of a wreck on account of an 
open or misplaced switch is precluded. 



miscellaneous Gnventlons. 

FRUIT-GATHERING BAG.-George W. Bowma.n, 
Palisade, Colo. In order that the bands may be free to 
pick the fruit, the inventor hangs the bag from the neck 
of the fruit-picker. The bag is convenient in use, is 
adjustable in length; so that fruit placed therein need 
not be dropped and bruised; is adapted for change in 
position on the person of the fruit- picker; and affords 
means for the quick dischai^ of the fruit without in- 
jury. 

SCRAPER. — Charles A. Sutton, Pitkin, Colo. 
This one-piece s::raper has a number of scraping-eur- 
faces which may be readily restored to good condition 
when worn. The device is so shaped and its scraping- 
surfaces so arranged that it may be conveniently applied 
to remove the matter which collects on pots, pans, 
kettles, and their handles, no matter what shape the 
bodies or handles may be. The scraper can also be nsed 
as a crumb-collector or for cleaning or scraping floors, 
wainscoting, or the like. 

PRINTING APPARATUS.— Caroline Monteith, 
lianhattan. New York city. The object of the inven- 
tion is to provide a new and improved apparatus for 
kindergarten and school u&e and for the preparation of 
bulletins, charts, and the like. The apparatus is pro- 
vided with a guideway having longitudinal parallel 
members extending over or in front of the paper to be 
printed on. A type-holder and spacer is movable on 
the guideway, to guide a type- block between the mem- 
bers of the guideway to the paper in order to make an 
impression. The holder has a type-receiving opening 
with a continuous surrounding wall. 

COIN-HOLDER.- Thomas O. Miller, Houston, Tex. 
The coin-holder comprises a tube in which a coil-spring 
is arranged. Spring catches secured to the upper end of 
the tube extend upon the top of the uppermost coin to 
hold the coins in place in the tube and to permit the 
operator to slide the uppermost coin forwardly out from 
under the catches and away from the tube. The under 
sides of the catches are a distance above the upper edge 
of the tube. The cnin-holder is designed for use on a 
belt or on a stand placed on a counter or desk. Several 
holders are to be provided to receive coins of desired 
denominations. By means of this device, change can be 
quickly made. 

DISK-SHARPENER.— Martin J. Lohrbach, Peo- 
tone. III. This invention relates to means for manually 
sharpening the cutting edges of harrow or plow-disks 
while they are in place on their supporting-shaft. The 
disk is supported by a post which carries a bracket in 
which a cutter *is held. One man grasps the post, and 
another, by means of a specially-constructed crank- 
handle, turns the disk so that it can be sharpened by the 
cutter. This disk-sharpening device is very simple, is 
cheaply maaafactured, and is very efficient in opera- 

ti<HU 

METHOD OP MAKING WHEELS.— John T. Kel- 
let, New London, Ohio. The pnrpose of this invention is 
to cheapen the work of producing metallic wheels, both 
in respect'to labor and cost of materials, to which end the 
inveatloa cooeists iu forming the wheel ttom metal 



sheets. A sheet of metal is slit at opposite ends to form 
strips and an unbroken middle portion. The sheet is 
rolled into the form of a tube; and the strips are bent 
out radially to form the web or spokes of the wheel. 
The hub is formed of the unbroken middle portion of 
the sheet of metal. 

POCKET-FILTER.— Augusta M. Hamilton, Me- 
dindie, 12 Robe Terrace, South Australia. The inven- 
tion is especially designed to be applied to the canvas 
water-bag carried by troops in war and by bushmen. 
The filter comprises essentially a carbon block perma- 
nently secured within a ring of metal, having a cap se- 
cured on each end of the ring, forming a chamber on 
each side of the carbon block. Each chamber having a 
pipe connected therewith, one forming the inlet and the 
other the ouUet. 

JAR-CLOSURE.— Frank M. Weir, Monmouth, 111. 
The cover of the jar has longitudinally-curved recesses 
in its upper surface, in which recesses a curved spring- 
plate has its ends movably engaged. A bail is mounted 
to swing on the vessel and is adapted to engage the 
spring-plate. The closure is of simple construction, so 
that it can be quickly and easily attached and de- 
tached. 

ACETYLENE GAS APPARATUS. — Frederick 
Metzger, Hondo, Tex. The machine comprises a body 
portion in which a bell is arranged. A. pipe extends 
down one side of the body portion to communicate with 
the top of the body portion. In a cylinder arranged 
within the body portion a pipe leads from the body por- 
tion. A guide-rod is attached to the bell and is extended 
in the pipe. To the pipe a blow-off is secured. A pipe 
is fixed to the body portion ; and in this pipe the outer 
member of the blow-off pipe is movable, thus forming a 
guide for the bell. The carbid holder is located in the 
cylinder. Gas discharge pipes and valve-controlling 
mechanism are provided. With this machine, the in- 
ventor states there can be no loss or leakage of gas. 
Before passing to the distributing pipe the gas will be 
thoroughly washed and the coal tar run off. 

BOOT OR SHOE.— Michael Hallanan, Manhattan, 
New York city. The purpose of the invention is to pro- 
vide a yielding treading surface for boots and shoes in 
order to relieve the wearer of jar and concussion. The 
invention comprises a member forming a yielding tread 
—for example, a rubber heel— which is so constructed 
that it cannot only yield to the weight of the wearer, 
but also expel a certain volume of air at each step and 
draw in fresh air around the top of the shoe. 

HOLDBACK AND SHORT-HITCH.-George Bors- 
LOQ, Winamac, Ind. The invention relates to an attach- 
ment of vehicle thills by which to facilitate the connec- 
tion of the holdback strap. A bar or body is provided 
with an undercut groove in which a keeper is slidingly 
mounted. A holdback is mounted on the bar or body 
adjacent to the groove. Means extend between the hold- 
back and the keeper to engage the holdback with the 
inner walls of the undercat groove whereby adjustably 
to fasten the holdback on the bar or body. 

RECEIVER FOR FOLDED PAPER BAGS.— John 
Carlen, Havanna, N. D. The device is capable of re- 
ceiving folded paper bags of any size and of sustaining 
the bags so that they will be kept smoothly lying one 
upon the other, and so that only one bag can be with- 
drawn at a time. The bottom folded portions of the 
bags serve as a medium through which the bags may be 
grasped to facilitate their withdrawal. Roller weights, 
provided for holding the bags in position, automatically 
accommodate themselves to the thicknees of the package 
of bags or to the thickness of a single bag contained in 
the device. 

ENVELOP. — Spencer Clawson, Salt Lake City, 
Utah. The inventor constructs envelops in continuous 
sheets so as to save material and to place the envelops on 
the market in connected form. The continuous sheets 
are provided with score lines between the envelops to 
to facilitate their detachment. 

HANGER FOR PICTURE FR AME S . — Peter 
DoBi^E, Centreviile, Mont. The hanger is so constructed 
that it can be made from one piece of wire and include 
means for ready attachment to the screw eyes or loops 
of a frame. Means are provided for steadying the frame; 
and also means whereby the hanger may be supported 
from a molding or bar, or from a nail or like article. 

PROCESS OF MAKING ARTIFICIAL SILK 
THREAD. — Jules Duquesnov, Avenue Kleber 14, 
Paris, France. The inventor has devised a new solvent 
of nitrocellulose or gun cotton used in the making of 
artificial silk. The solvent consists of acetone, acetic 
acid, and amyl alcohol. By the use of this solvent an 
artificial silk is obtained which in quality it is said sur- 
passes that hitherto produced. 

KN'EE OR ELBOW CAP. — Frank W. Gorse, 
Highlandville, Mass. The invention provides an elastic 
tubular bandage comprising a Front piece and a rear 
piece. The side edges of the rear piece are shorter than 
the side edges of the front pieces ; and the pieces are 
fastened toeether at the side edges. The rear piece has 
its upper and lower portions formed wiih elastic warp 
threads. The middle portion is in the form of a fine, 
loose weave of elastic threads. By reason of this fine 
loose weave the skin is not liable to be irritate;! at the joint 
of the knee or elbow. The member to which the baud- 
age is applied can be bent without undue binding of the 
flesh at the joint. The middle portion readily forme into 
folds or wrinkles corresponding with those of the skin, 
and consequently irritation is entirely prevented. 

FILTER.— Arthttr G. Grenamyer and George A. 
Robinson, Leetonia, Ohio. The filter comprises a tank 
into the upper portion of which a basket is extended hav- 
ing a fiange portion projected upon the top of the tank. 
A packing or gasket is arranged between the flange and 
the top ; and a vacuum regulator is connected with the 
tank. In this filter the material is rapidly refined. The 
construction is cheap and simple. The parts may be 
thoroughly and rapidly cleaned-. The vacuum serves the 
pnrpose of preventing the material from overflowing 
the basket, for it will be forced out of the basket as 
rapidly as poured in. Indeed, the filter will work as fast 
as oil and water will separate, 

SPRAYING APPARATUS. — John J. Cottghun, 
Bradford, Ohio. This invention is an apparatus adapted 
esi)ecially for spraying trees, shrubbery, and the like. The 
apparatus comprises a Uciaid reservoii and an aii reser- 



voir, the two being separable and provided with meam 
for removably engaging them, so that they may be car- 
ried about on a cart. The air reservoir has a pump and 
communicates with the liquid reservoir by means of a 
flexible tube. 

LADDER.— LtTiTJBN J. R. Db Vribs, Panola, 111. 
It is the purpose of this invention to provide a new step 
ladder which is designed for use in fruit packing, wash- 
ing, painting, scrubbing, and other purposes. The lad- 
der is provided with a shelf stick on which a shelf is 
pivoted. ^. supporting and adjusting device carried on 
the leg of the ladder receives the shelf stick to ad- 
just the shelf up or down, or to swing the shelf into an 
angular side wise position. The device in question com- 
prises a disk having grooves secured to the leg of the 
ladder ; and a socket mounted to turn on the disk and 
carrying two cam levers, one of which is adapted toengage 
the stick, and the other of wkich is adapted to lock the 
socket to the disk. By reason of this construction one 
can teach a large area at each adjustment. Baskets, 
pails or other receptacles can be supported within con- 
venient reach. 

LAMP- SHADE OR GLOBE.- William L. Strachan, 
88 St. James Street, London, England. A light reflect- 
ing and diffusing medium is the subject of this inven- 
tion. A spirally- wound rod of glass of hemispherical 
or bowl shape, hermetically inclosed between inner and 
outer walls of translucent glass is the reflecting medium. 
The rod is protected from injury in handUng the shade 
and is shielded from the accumulation of dust. 

DOUGH-MXXER.-James F. Stevens, Port Chester, 
N. Y. By means of this mixer the dough is quickly 
kneaded and finally converted into a practically round 
mass which, after the dough has been fermented, may 
be lifted by the mixing agent from the receptacle in 
which it is kneaded and transferred to another pan, or 
to a moulding board, without leaving any particles of 
dough behind in the vessel or on the mixer. The device 
can be also used as a sifter for flonr. The flour is dis- 
charged in the botton of the main receptacle so as to 
form a central depression in which water may be pour- 
ed. Or the flour may be sifted and the dough mixed at 
the same time. As it leaves the sieve more rapidly 
than the dough is mixed, the flour will be kept within 
the mixing-dough and the sides of the pan. 

PAPER-FILE.— Francis J. McDonnell, New Bed- 
ford, Mass. The paper-file has a dxed document-holder 
upon which a document is guided by a spindle. A guard 
for the documents is placed on the file, which guard is 
controlled by the spindle. When the spindle is pressed, 
the guard moves out of an active position; and when the 
pressure on the spindle is released, the guard moves 
back into an active position. 



Designs. 

COAT-FORM.— Willis L. Johnson, Seymour, Ind. 
This patent is for a coat-form for use in exhibiting coats. 
The form is provided with a projecting fiange or lip 
forming a neck portion and with a flat crown portion 
coinciding with the arm-hole of the coat. 

BELT.— John Stember, Manhattan, New York city. 
The belt has an ornamental front panel embossed on its 
body, so that a pointed center and side members are pre- 
sented, which curve upward from the pointed center. 
Button-like ornaments are arranged longitudinally on 
the side members of the panel. 

PEN, PENCIL, AND INK-HOLDER.— Emilb Bick. 
531 Seventh Street, Buffalo, N. Y. This novel design 
embodies, as its main feature, a frying or stew-pan 
whose body is provided with notches adapted to receive 
and hold a pen orpencil. The stew-pan is to be sus- 
pended vertically by its handle.. A socket for an ink- 
stand is provided on the lower side of the rim. A ther- 
mometer and a weather indicator or barometer are ar- 
ranged vertically on the bottom of the pan ; and between 
.hem a calendar is located. The pictures of a bison^s 

• d and two small stew-pans are located above the 
jjlendar. 

Note.— Copies of any of these patents can be fnr- 
nished by Munn & Co. tor ten cents each. Please state 
the name of the patentee, title of the iuTentioh, and date 
of this paper. 



NEW BOOKS, ETC. 

Street Pavements and Paving Ma- 
terials. A Manual of City Pave- 
luents. The Methods and Materials 
of their Construction. For the Use 
of the Stu.ient, Engineers and (;ity 
OfiQcials Bv George W. Tillson, 
C.E. New York: John Wiley & 
Sons. 1900. 8vo. Pp. 544. Price $1. 
The literature relating to paving is quite extensive, 
but there is ample room for a work of sterling worth 
like the volume before ns. The history and development 
of pavements, stone, earth, brick, cement, concrete, 
cobble stone, block pavementa, wood pavements, 
broken stone pavements, the construction of street 
car tracks in paved streets, the width of streets, etc., all 
are treated in an adequate manner. 

TECHNOLoeiscHES Lexikon. Hand- 
buch fuer a lie Industrien li.nd 
Gewerbe. Rtdigirt von Louis Edgar 
And6s. Illusirated. Parts 6 to 10, 
Vienna : A. Hartleben. 1900. Large 
octavo. Price per part, 25 cents. 

Theory and Calculation of the Al- 
ternatina current phenomena. 
By Charles P. Steinnietz. with the 
assistance of Ernst J. Berg. New 
York : Electrical World and Engineer. 
1900. 8vo. Pp. 525. Price $4. 
This is' the first work ever written In any language 
dealing in a complete and logical manner with all the 
phenomena of alternating currents in the designing of 
alternating current machinery. The work contains the 
very latest knowledge relating to alternating current phe- 
nomena as applied in engineering, much of which is 
original with the author, and here appears for the first 
time in book form. The eminent authority of the 
author and the original methods he pursues have as- 
signed to this work a high place in electrical literature, 
in which it takes rank as a classic. The present is the 
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third edition, revised and enlarged. It is well 
trated by diagrams and tbeie are many tables. 



illus- 



Ej^amels and Enameling. By Paul 

Raiidan. LaDclon : Scott Green- 
woo;! & Company. New York : D. 
Van Nostraud Company. 1900. 8vo. 
Pp. 1«8. Price $4. 

The book is intended as an introduction to the pre- 
paration and application of all kinds of enamels for 
technical and artistic purposes for enamel makers, 
workers in gold and silver and manufacturers of objects 
of art. Until recently the literature on enameling was 
neglected, but with this book and the one by Cunyng- 
hame tht; lielJ seems to be adequately covered. The di- 
rections are straight-forward and the formulas appear to 
be excellent. It is a book which can be safely recom- 
mended. 

Studies from the Yale Psychologi- 
cal LABdRATOHY. Edited by Ed- 
ward VV. Scripture,Ph.D. Researches 
in Expeninenral Phonetics. Obser- 
vations on Rhythmic Action. By 
E. W. Scripture. Vol. Vil. Ib99. 
Octavo. Price $L 

Dr. Scripture has opened u p an entirely new field in 
psychological research. He hascriticilly studied talking 
machine records of English poetry, and has shown us 
that if our concepts of the elementary sounds of lan- 
guage are not altogetjer wrony, they certainly need re- 
vision. It is the opinion of Dr. Scripture that " the cor- 
rect concept of the English poetical line seems to be that 
of a certain quantity of speech-sound distributed so as to 
produce an effect equivalent to that of a certain number 
of points of emphasis at definite intervals." Our very 
limited space prohibits an extensive review of Dr. Scrip- 
ture's work. 

Dynamo-Electric Machinery. Its 

Construction, Design aud Operation. 
Direct Current Machines. By 
Samuel Sheldon, A.M., Ph.D., as- 
sisted by H(»ba!'t Mason, B S. New 
York: D Van Nostrand Coinpany. 
1900. 12:no. Pp.381. Price $2 5U net. 

The book is intended to be used primarily in connec- 
tion with instruction in electrical engineering institutions 
for technical education. It is intended equally as much 
for the general reader who is looking for iufonnation 
concerning dynamo-t-lectric machinery, of types dis- 
cussed, as well aa a book of reference for engineers. The 
author is Professor of Physics and Electrical Engineer- 
ing in the Polytechnic Institute in Brooklyn, and has 
been very successful as a teacher and a lecturer. He has 
produced a most excellent book. 

Iron Corrosion, Anti-Fouling and 
Anti-Corrosive Paints. By Lewis 
Edgar Andes. London : Scott Green- 
wood & Company. New York : D 
Van Noritrand & Company. 1900. 
Svo. Pp. 275. Price $4. 

There is no more important subject with which the 
civil and mechanical engineer has to deal than corrosion 
of iron and steel and the methods of preventing it. The 
author has done a signal service in preparing such a 
comprehensive work upon the subject. It is a unique 
contribution to technical literature, and is a work which 
we can heartily commend to all who are in any way en- 
gaged in building iron and steel structures. 

The Testing and Valuation of Raw 
M aterials used in Paint and 
CoLuR Manufacture. By W. W. 
Jones, P.C.S. Loudon : Scott Green- 
wood & Ct)iupany. New York : D. 
Van Nostra ntl GoMipanv. 1900. 
I61U0. Pp. 88. Price $3 net. 

This little text-book is intended to supplement the 
larger and more comprehensive works on the subject, 
says the Preface, but at the same time it is filled with 
most valuable matter, which interests all who are in any 
way connected with the paint manufacturing industry. 
The " various processes given have been selected from 
numbers of others after many years of experience. 

Preparing for Indication. Practi- 
cal Hints. By Robert Grrimshaw. 
Second edition. New York : Practi- 
cal Publishing Com nan v. 1900. 
Iriuio. Pp. 56. Price $i. 

Nothing is more annoying than for a mechanical en- 
gineer to reach a plant, poepibly far out in the country, 
and find chaf: the engine has to be drilled and the pipe 
attach?d. The author prepared the little book before us 
in order to obviate difficulties of this kind, and to show 
how necessary connections should be made. 

Intelligence in Plants and Animals. 
By Thomas G. Oenrry, Sc.D. New 
York : Doubleday, Page & Com- 
pany. 1900. 8vo. Pp. 489. Price 
$2 net. 

The present volume is a new edition of the author's 
privately printed "Soul and Immortality " and is filled 
with most interesting animal stories. It is unusually im- 
pressive, being a collection of strange and curious facts 
from th3 life'of animals and plants which eeem to bear 
out Yir. Gentry's claim for them of a much higher order 
of intelligence than is generally allowed them. 

Text Book of Important Minerals 
AND Rocks. With Tables for the 
Determination of Minerals. By 
S. E. Tiihiian. New York : John 
Wiley & Sons. 1900. 8vo. Pp. 176. 
Price $2. 

This book is a slow outgrowth of efforts to meet the 
necessities of the United States Military Academy for a 
convenient text-book of important minerals and rocks. 
The author has performed a difficult task in a very ac- 
ceptable manner. The tables are excellent, and tend to 
affoxd a ready determinatioo of rocks. 
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Marine Iron Works. Chicago. Catalogue free. 
For hoisting engines. J. S. Mundy, Newark, N. J. 
" v. S." Metal Polish. Indianapolis. Samples free. 
V ankee Notions. Waterbury Button Co., W aterb'y, Ct. 

Handle & Spoke Mchy. Ober Mfg. Co., 10 Bell St., 
Chagrin Falls, O. 

Machinery designed and constructed. Gear cutting. 
The Garvin Machine Co^ Spring and Varick Sts.. N. Y. 

The celebrated "Hornsdy-Akroyd " Patent Safety Oil 
Kngine is built by the De La Vergne Refrigerating Ma- 
chine Company. Foot of East 138th Street, New York. 

The best book for electricians and beginners in elec- 
tricity is " Experimental Science," by Geo. M. Hopkins. 
By mail, $4. Munn & Co., publishers, 361 Broadway, N. Y. 

tW Send for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co., 361 Broadway, 
New York. Free on apolicatiou. 




HINTS TO CORRESPONDENTS. 

Names and Address must accompany all letters 
or no attention will be paid thereto. This is for our 
information and not for publicaiion. 

References to former articles or answers should 
eive date of paper and patte or number of question. 

Inquiries not answered in reasonable timeshould 
be repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
tiiough we endeav(tr to reply lo all either by letter 
or in this department, each must take his turn. 

Buyers *\ishing to purchase any article not advertised 
in our columns will be furnished with addresses of 
houses manufacturins; or carrying the same. 

Special AVritten Information on matters of 
personal rathtT than general interest cannot be 
expected without remuneration. 

Sel*-'ntitic Anierlcau Supplements referred 
to may he had i.t the office. Price 10 cents each. 

Booiis referred to promptly supplied on receipt of 
price. 

minerals sent for examination should be distinctly 
marked or labeled. 



(8013) C. H. H. asks : 1. Could you^ive 

me a receipt for transfeiring newspaper or other pictures 
in which prititer's ink is used, the same as letter copying is 
done? A. Dissolve a stick of caustic potash in 90 fluid 
ounces of water. Wet the printed matter with it, blot 
off the excess of water, apply plain uncaiendered paper 
Hnd rub with a hard object. 2. Can I use copper- 
plated sheet iron in an acetylene gas holder? Would 
there be any chemical action caused by the gas ? A. We 
do not recommend copper in an acetylene generator. 
Under certain conditions it may cause an explosive com- 
compound to be generated. 3. Is there only one factory 
in the United States for the manufacture of carbide for 
making acetylene ? A. We believe there is only one. 4. 
Is there any way of obtaining a fair quality of lubricating 
oil from petroleum, having an asphaltum basis, without 
distillation ? A. Petroleum and asphalt may make a 
good tar lubricant for axles or other heavy machinery. 
We cannot euggest a method of manufacture. 

(8013) I. H. M. asks : 1. Wish to build 

a small dynamo about J4 horse power (4-pole type pre- 
ferred). Can you give me dimensions ? Have you a Sup- 
plement describing such a machine ? A. See Scien- 
tific American, vol. 77, No. ,11, price ten cents. 2. Is 
the current of an induction coil direct or alternating ? 
A. An induction coil gives an interrupted current. By 
the construction of the coil the current in the secondary 
which would be produced by the closing of the primary 
circuit is suppressed, that is, it does not produce any 
spark. The spark is produced only when the primary 
circuk is broken, hence the sparks are all in the same di- 
rection. 3. Have you a Supplement giving description 
of an alternating current motor ? A No, except the one 
referred to in answer above. 4. Can the small alternating 
dynamos used in telephones be changed to direct by chang- 
ing armature connections ? A, Yes, by putting a com- 
mutator upon the armature in place of the rings which 
take off the current. 5. Would it be practicable to build 
a small 4-pole dynamo with changeable connections, mak- 
ing it both direct and alternating, for experimental work? 
A. It would be better to build it with a commutator at 
one end of the armature shaft and the rings at the other, 
or else with both side by side at the same end. Then con- 
nect the wires to either pair of brushes as you please. 

(8t)14) I. C. T. asks: Is permanent 

magnetism limited? A, No; magnetism is not limited, 
but the capacity of steel to receive it is limited. 3. What 
weight in soft iron would a permanent magnet weighing 
100 pounds, magnetizedaestrongas possible, sustain ? A. 
We do not know. Heavy magnets do not support so 
large loads relatively as lighter ones do. A 1 pound 
Haarlem magnet has, it is said, supported 28 pounds. A 
Z% pound Haarlem magnet has held up 62 pounds. 
These are extraordinary resuUs. which have not been 
equaled elsewhere. See Thompson's ""Electromagnet," 
$6 by mail. A 100 pound laminated magnet might hold 
up 100 to 150 pounds. 3. With 550 volts how many am- 
peres would it require to run a l,rOO horse power motor ? 
A. About 1,500 amperes. 4. Can electric currents of 
different voltage and different amperage be mixed to- 
gether ? A. Yes; but it would not be a nice thing to do 
if there was any great variety in the voltages. 5. What 
is the least voltage and least number of amperes re- 
quired to run a 3^ horse power motor ? A. With allow- 
ance for losses ^ horse power is about JOO watts. You 
can divide this up as you please. If your current pres- 
sure is 10 volts, 10 amperes are required ; if 100 volts, 1 
ampere is required. 

(8015) G. K. D. writes : I wish to make 

a so-called solar microscope for exhibition purposes. If 
you can aid me in this matter, I shall feel very thankful 
to you. A. The solar microscope is a very simple piece 
of apparatus. It consists of a mirror outside the window 
of a darkened room, usually fastened to the nhutf.er 
through a hole in which the beam of light is reflected by 
the mirror. The light then passes through a condensing 
lens of 4 or 5 inches in diameter and with a focal length 
of 9 inch^. The objective of the microBCope ie placed 



near the focus of this condenser. The object to be 
projected is supported in the proper position in front 
of the objective, and the image is focused on the screen 
beyond. The stand of the microscope ie not usually em- 
ployed, since its tube is too long. It would cutoflf a part 
or the image from the screen. No eyepiece ie used. You 
would better call upon the teacher of science in your 
high school, who would show you the whole apparatus, 
for there is probably one in the high school of your town. 
The best description of the instrument is to be found in 
Dolbear's "Art of Projecting," price $2 by mail. Your 
sketch wouM not answer the purpose. You could not 
make one of the size shown. A beam of light so large 
when condensed on an object would melt it. Nothing 
could stand it. 

(801S) F. L. S. agks how a small Wims- 

hurst machine is connected to a Holtz machine when 
used to excite the Holtz machine? A. Connect the dis- 
charging rods of the Wimshurt to the exciting brushes or 
the armatures of the Holtz machine. "When the Holtz 
machine is charged, disconnect. A switch can be used 
for connecting and disconnecting the Wimshurst excit- 
ing machine. 

(8017) W. O. M. asks : Will you please 

inform me if the armature of the motor described in 
Supplement 641 will do for a dynamo, provided it has 
properly designed fields ?• If so, about what would the 
current be in volte and amperes if .fields were excited 
from another source ? A. The motor of Supplement 
641 is a dynamo if power be applied to it to diive the 
armature. It will give more current if the fields are ex- 
cited from an external source ; probably about the same, 
or nearly the same, current as Is required to drive it as 
a motor. 

(8018) W. G. asks : 1. Are better re- 
sults obtained by including Leyden jars in the circuit of 
a Roentgen ray tube ? A. No Leyden jars are required 
with an induction coil in operating an X-ray tube. With 
a static machine the Leyden jars are required and are a 
part of the machine, always in place when tSI strong 
spark discharge is produced. 2. Is thin copper better 
for the sectors of a Wimshurst than tin-foH and does it 
decrease the output if air bubbles are under them ? A. 
Any metallic foil will answer for the sectors of a static 
machine. One metal is as good as another for this use. 
Aluminium would be preferable because of its lightness 
and its retention of its polish.' 3. Mention Supplement 
fully describing the new Wimshurst; one giving direc 
tions to build a machine of suitable size for amateur in- 
vestigations. A. We have a number of Supplements 
upon the Wimshurst machine— Nos. 548, 584, 647, 914, 
948, and 1131. Price ten cents each. 

(8019) W. e. W. asks: Can a funda- 
mental, when sounding, produce undertones as weli as 
overtones under any conditions ? If so, what are the 
laws governing the same ? Can you tell me where I can 
< btaiii a book which illustrates and describes in detail 
Chladni's figures ? A. Fundamental tone alone cannot 
produce any other tone except a body capable of sound- 
ing in sympathy with its tone is near. Then the same 
tone is produced by that body. The lower tones to 
which you refer are probably combination tones, "dif- 
ference tones,'' they have been called. You will find 
them treated in Tyndall's Lectures en Sound, price $2 
by mail. Also in Helmholtz's Sensations of Tone, price 
$9.50. Chladni's figures are given in Tyndall's book, 
mentioned above. 



TO INVENTORS. 

An experience of over fifty years, and the prepara- 
tion of more than one hundred thousand appncations 
for patents at homeand abroad, enable us to understand 
the laws and practice on both continents, and to possess 
unequaled facilities for procuring: patents everywhere. 
A synopsis of the patent laws of the United States and 
all foreign countries may be had on application, and per- 
sons contemplating the securing of patents, either at 
home or abroad, are invited to write to this office for 
prices, which are low, in accordance with the times and 
our extensive facilities for conducting the business. 
Address MUNN & CO., office SCIENTIFIC American, 
3t)l Broadway, New York. 



INDEX OF INVENTIONS 

For which Letters Patent of the 

United States were Issued 

for the Week Ending 

DECEMBER 18, 1900, 

AND BACH BeARINQ THAT DATE. 

LSee note at end of list about copies of these patents.! 



Adjustable hoop. J. H. Green 6fi4.082 

Aerating machine, liquid. \V. Hill fifi4.l.iO 

Air compressor, EI. M Salyer 6t)4,2;iO 

Air compressors, regulator fur electrically actu- 
ated. E. M. Hewlett 664,C8(i 

Alarm. See IjOW water alarm. 

Amalgam press, A. Mackay 6fi4.330 

Ammunition clip, F. M. Garland 66:^,880 

Annealing furnace, G. W. Packer 6f)4.1'.S 

Armor plate, A. B. Donaldson fiH;i%l 

Atomizer, R. Murrill 6hS,!«t7 

Autographic register, h\ J. Nutting t)t)4,.S5y 

Axle repairing machine, vehicle, J. A. Reynolds 

etal 664.003 

Back pedaling brake, Anthony & Ounnius nfiS,849 

Bag lack, telescoDing. Holman & Gangolf 661,041 

Bake pan, G. R. McMuilen fifi3,ii2l 

Barrel bead, Oupperfleld & Justice 663,866 

Barrel machine, J, S. Wright. Jr 664,205 

Bath cabinet, vapor, G. \V. Merker 664,282 

Battery. See Galvanic battery. Primary battery. 
Secondary battery. 

Bearing for rolls, end. t'oley & Rogers 664.251 

Bed. C. W. Saiitmver 6fi:H.9:U 

Bedstead. A. F. Old 664.094 

Beer cooler. A. Plawin 664.227 

Belt fastening. H. Hubbell 6m.'M\7 

Bicycle. G. G. Kerr... fm.2~i 

Bicycle. O. J. Lawry.. 664.052 

Bicycle brake, J. W. Johnson 66S.it68 

Bicycle brake, Lindberg& Olson 663,91.S 

Bicycle foot pump. W. H. Perkins 664,286 

Bicycle support. J. C. Rieger 664,853 

Bicycles, pneumatic cushioned seat post for, J. 

VV. Stoll 664,184 

Binder knotter. Gagnon & Joncas 6fl4.2T:i 

Binder lock, C. H. Stoelting 664,107 

Black Diate. or other sheets, manufacturing, W. 

C. Crnnemeyer 664.128 

Boat keel, movable. A. E. Preston <!f 13 1182 

Body brace, S. N. Fit zpat rick 6ii4.250 

Bniler tube cleaner. W. D. Forsyth 664.140 

Bolt, J. O'Meara 664.027 

Book supDort. A. S. Albright ';64.0Hl 

Bool or shoe. R. Hormann 6fi4.(!44 

Boot or shofi polishing device, S. J. Mills (:64.T'.6 

Bottle, N. W. Davis i\U:.m 

Bottle cap. A. V. VVhiteman fHi:i!ls8 

Bottle cidsure, Lockhart & Klein 6fi4.(i.T:i 

Bottle holder. T. C. Bates (;fi4,11T 

Bottle, non-reflllable, J. A. Beck 663,952 

Box for matches, cigarettes, cigars, confections, 

etc., A. J. Fredrikson 664.141 

Brace. See Body brace. 

Braid, Thun&Janssen 664,064 



Braiding machine, Jonas en & Thun 

Brake. H. A. Deiiuey. 

Brake shoe, J. It. Cardwell 

Brick kiln. H. C. Umiu 

Brick truck, J. M. Gunkle 

Bricklayer's gage. McClellan & Heaton 

Brooding and beu house, A. Marbwell et al 

Brush, J. F. Mum lord 

Bucket, J. Harih, Jr. 

Buckle, 1j. 1. Friedenberg 

Budding implement, W. Nelson 

Building, assembly, H. M. Williams 

Buoy, bell. B. G. P. Smith 

Burner. See Gas burner. Hydrocarbon burner. 

Butter cutting apparatus, R. Kopp 

Button, collar, O. W. V oung 

Button die, J. C Byrne 

Button or stud, H. M. Larter (reissue) 

Button polishing machine, J. A. Shoemaker 

Cake beating machine, N. Thomas 

Calcium car bid, manufacture of, J. M. Morehead 

Calculating machine, H. J. Hanson 

Call register or service meter circuit for switch- 
board apparatus. G. K Thompson 

Can. SeeCreaming can. Oilcan. 

Can filler, measuring. S. A. Berry 

Can filling machine, F. B. Fulton 

Can opener, C. A. & O. Anderson 

Can opener, H. L. Bailey 

Canal, pleasure. G. W. Schofield 

Candle, W. R. Ellis 

Car. convertible dump, H. S. Hart 

Car fender. P. Best 

Car heating device, F. F. Coggin 

Car ventilation. W. E. Andrew ,... 

Oar ventilator. W. E. Andrews 

('arpet renovator. J. S. Thurman 

Carriage body, F. Menzer , 

Cartridge, A. Barrallon 

Case. See Packing case. Shirt case. 

Casein, makii;g soluble, W. A. Hall 

Cask pitching apparatus, Theurer & Beck .... 

Chain, C. W. Levalley 

Chain, drive, W. H. Gates 

Chair. See Convertible chair. Massage chair. 
Reclining chair. 

Chuck, drill or bit. J. J. Crippin 

Churn dasher. M. V. B. Trent 

Cigar bunching mactiine, H. O. Greve 

Clt'aner. See Boiler tube cleaner. Comb cleaner. 

Clip. See Ammunition clip. 

Clock, electric. U. Jj. Collins 

Clock pinions, machine for making, 1'. W. R. Mc- 
Oabe 

Cloth shearing machine. T. H. Green 

Clothes drying apparatus, E. F. Ede.. 

Clutch, friction. De Dion & Bouton 

Cock, stop and waste, J. II. Johnson 

Cockroach trap, T. J. May 

<"oin holder, C. A. Ilerr 

Coke, rranufacturing, A. M. Edwards 

Collar, horse. A. B. tlarris 

Column. Segmental or sectional, G. Doane i 

Comb cleaner. J, H. Wheeler 

Commutator, F. Kaeferle 

Computing maehine, H. J. Hanson 

Concrete mixer. S. P. McKelvey 663.99- J, 

Conductors of the second class, system for heat- 
ing, C. D. Raab 

Confectioner's pan. I. Allegretti — 

Contact parts, system of non-interchangeable, R. 
Ilundhausen ; 

Controller switch, N. Vance 

Convertible chair, H. H. Paine 

Cooking utensil, F. E. Corwin 

Cooler. See Beer cooler. 

Cooler, C. Strobel 

Corn, device lor separating germs from hulls of. 
T. Gaunt 

Corset, M. A. S. Golden 

Corset. J. B. Ryan 

Corset attachable device, S. Kernwein 

Counting mechanism, M. J. Nordmann 

Coupling. See Pipe coupling. Railway carriage 
coupling. Thill coupling. Vehicle hinge 
coupling. 

Crate, collapsible. ,C. T. Tread well 

Cream or other liquids, purifying, H. E. Loyster. 

Creaming can. J. M. Reeves 

Crucible furnace. Emnierson & Ward., 

Cultivator, J. T. Morgan 

Cultivator blade, S. L. Allen 

Curtain banger adjuster, E. Manes 

Curtain rod, H. 1'. Barnwell 

Cycle chain adjustment, J. B. & J. B. Dunlop, Jr.. 

Cycle pump, automatic, W. I^oebinger 

Dental floss holder, W. C. Coryell... 

Dental floss holder. J. W. Cowan , 

Die. See Button die. 

Die press feed attachment, A. J. Parker 

Display table, revolving and adjustable, J. A. 
I.eggatt 

Door check and closer, G. Ashley 

Door or drawer equalizer, F. W.Tobey 

Draft evener, M. Feierer 

Draft rigging. H. T. Krakau 

Draper slat protector. C. J. & T. T. Luckehe. . .. 

Draw gage. L. Alden, Jr 

Drawer pull. A. Shepard.. . 

Drier. See Rot/irv drier. 

Drill. See Ratchet drill. 

Drum, combined orchestra and band, E. Bou- 
langer 

Drum rod. duplex tightening, E. Boulanger 

Drum tone sharpener, E. Boulanger 

Dyeing centrifugal. J. C Hamer 

Egg boiler, P. J Friel 

Ejector, hydraulic, M. Growth er 

Electric accumulator. P.* Marino 

Electric circuit iiidirator, L. G. Woolley..., 

Electric furnace, J. M. Morehead 

Electric lighting appliance, A. Peters 

Electric machines, dynamo, J. B. Entz 

Electric machines, operating dynamo. W. Ij. R. 
Emmet 

Electric meter, E. S. Halsey 

Electric motor, alternating current, E. Thomson 

Electric switch. C. W. Scntt 

Electric connection, W. Gerhardt 

Electrical distribution system, C.P.ISteinmetz. 

664,105, 

Electricity meter. Mordey & Fricker 

Elevator. See Grain elevator. 

Elevator, J. Iladfleld 

Elevator gate, A. C. Booth 

Elevator safety appliance, L. M. & M. F. Doty 

Elevators, means for preventing accidents in. 
Roth &. Brooks 

Enamel ware, ornamental, Hughes & McGowan. 

End gate. E. A. Henderson 

Engine. See Gas engine. Gasolene engine. In- 
ternal combustion engine. Pumping engine. 
Rotary engine. Steam engine. 

Engine igniter, explosion, C. O. White 

Engine igniter, gas or oil, A.l'.Otto 

Entomological specimens, mount for, W. D. & R. 
W. Denton 

Evaporating apparatus. A. Denaeyer 

Excavator, submarine, J. E. Walsh 

Exercising apparatus, W. J. Bryon, Jr 

P'are register, J. O. Sloan 

Farrier's knife, J. W. Polchow 

Fastener, W. B. H. Dowse 

F'aucet, A. O'Brien 

Feed, manufacturing cattle. T. Gaunt 

Feed regulator. J. Hutchison 

Feed trough. F. B. Dobensky 

Fencing machine, wire. N. S. Parker. 

Fender. See Car fender. 

Filter, E. A. Leland 

Filter bed, J. C. Wallace 

Filter screen, accessible, 1. H. Jewell 

t'ire alarm telegraph box. L. G. Woolley 

Firearm, automatic, A. Burgess 663,954 to 

Firearm lighting attachment, R. B. Benjamin 

Fire escape, T. F. Browder 663,856, 

Fire escape, B. S. Neelly 

Fireproof grain bin, elevator, etc., E. V. Johnson 

Fireproof grain bins, elevators, etc- construction 
of. E. V. Johnson 

Kireproof window. W. J. Larkin 

Flood gate, Frank &Kuhlman 

Floor smoothing and polishing machine, S. A. 
Bishop 

Fluid compressor, high-pressure, N. A. Christen- 
sen 

h'ly destroying device, C. V. Cudlipp 6(i3,86!t, 

Form, collapsible dress skirt, E. M. Case 

Furnace, bee Annealing furnace. Crucible fur- 
n-ce. Electric furnace. Ore roasting fur- 
nace. Refuse consuming furnace. 

Furnace, fr\ H. Becker 

Gage. See Bricklayer's gage. Draw gage. Micro- 
meter gage. Water gage. 

Galvanic battery, C. B. Schoenmehl, 

663,935, 664,006 to 

Galvanic battery. H L. Slocum 

Game table, W. H. FuHington 

Garment fastening device. J. P. Cooper 

Garment hanger. J. C. Messinger 

Garment hanger. F. A, Stare 

Gas apparatus, J. P. Johnston 

Gaa burner, adjustable, P.G. Van Wie 

Gas engine, L. H. Nash 

Gas generator, acetylene, V. T. Weathers.. 

{Continued on page U15) 



664.047 
664.213 

663,958 
664.136 
664,145 
66.H,975 
6*i3,iil6 
663,973 
664.147 
66:^,877 
((64.172 
663,950 
66:i.941 

664,021 

66rt.860 
11.878 
664,101 
663,942 
664.3;^ 
66;i,890 

664.191 

664,075 
664,142 
()64,033 
663.846 
664.179 
664,246 
664.268 
664.309 
664.076 
6b4.113 
664,112 
663,943 
664,000 
664,116 

664.318 
6fi4,009 
664.161 
664,256 



664.127 
664,302 
663,964 



661,348 

663,998 
664,040 
663.873 
664,0;iS 

6t;4,:i54 

664,056 
663.896 
664,017 
664,267 
664.239 
664,030 
664,219 
6^13,891 
664,000 



66;{,92<) 
664,206 

664.046 
664,1£J5 
6(14,095 
664,314 



664,186 

664.261 
6t:4.214 
664,294 
664 220 
663,924 



664,192 
664 329 
664 290 
6(54.248 
66:^919 
664.071 
6fvi,9l5 
663,848 
6(13.962 
664.281 
6t>4.014 
664,126 

663.980 

663.911 
66i,8)4 
664.0115 
663.875 
6f;4,278 
664.054 
664.032 
664,181 



663.854 
663.855 
6(i3 8.13 

663.888 
664.07!! 

664, as7 

664,023 
664,;^67 
664,333 

663.il81 
664,247 

664.1)77 
664.2tJ5 
664.190 
664.0til 
664,144 

664.106 
664,0S*2 

664.(141 
6(i3.iti);^ 
66l,13;i 

664,293 
f»(i4.:-!21 

663.966 



664.110 
664.3ti0 

VM i;s2 

6f)4 0l5 
(164.010 
6(i4,210 
664,103 
6(^4,175 
664.242 
6tS.979 
664.262 
6(;3.902 
66l,t'41 
664,174 



664.280 
6W.]«»6 

664.088 
664.;^(i6 
6611956 
664.074 

66.S.857 
Wi3.922 
664,325 

6fi4.324 
664.356 

£o4,078 



6(i3.862 
fl6;iS70 
66;;,fc61 



664,034 



664.008 
6H4.362 
66;-!,S78 
664.212 
6t!4;i32 
<564.n»Kl 
6fJ4.355 
6(M.364 

664.029 
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Foot and 
Power 
Screw Catting 



"Slar" 
Lathes 



Automatic 
Cross 
Feed 



FOR PINE, ACCURATE WOKK 
Send for Catalogue B. 

SENECA FALLS MFG. CO. 
<i9S Water Street, 

SeoecaFalls, N.Y., U.S./ 



ICE YACHT BUILDING.— COMPLETE 

details for the construction of Ice Yachts, with many 
illustrations, are contained in StTPPLi-MKNT Nos. 624< 
1 1 54, 1 J 97 and 1*253. Each number gives plans or 
a diflferent boat. Price 10 cents each. For sale by Munn 
& Co. and by all newsdealers. 



LAI nLS. SEBASTIAN I 



MINE. 5H0P OUTFITS, 

LS -^ND SUPPLIES.'?.'/;- 

IANUmC0,'??N'c",'-^&5T,''J. 



CASTINGS: ^'^^^ GREYIRON and BRASS. 

P/(J7ERNSr WOOD and METAIi, made 
from dravrings and blue prints. 

We manufacture castings and specialties of every 
description and weight and can build your patterns, if 
necessary, having a full equipped metal and wood pat- 
tern shop for this purpose. Send us your inquiries. 
Prices right, 

WEST SIDE FOUNDRY CO., TROY. NEW YORK. 




All kinds of Machinists' and Carpen- 
ters' Tools— right up to the minute- 
are correctly described, explained and 
illustrated in the new and revised 
edition of 

MONTGOMERY & GO.'S 
TOOL CATALOGUE. 

A veritahl&TooI Encyclopedia, fully 
I indexed. Full of solid and useful in- 
I formation from cover to cover. A 
complete education about Tools of all 
binds. By mail f or25 cents. 
MONTGOMERY & CO., 106 Fulton St.. New York City. 



IT SIMPLIFIES DIFFICULT WORK 

There are many unique features in 
our Hand and Povrer Pipe 
Threading and Cutting Machine 

It has our Standard Adjustable Quick 
Opening and Closing Die Head with 
convenient ''cam " movement. Five 
Chasers, set by graduation to any size 
needed. Can be released from Thread- 
ing while in motion, opened to permit 
pipe bein? cut and closed instantly 
and positively. Send for Catalogue. 
THE MERREIiL MANUFAC- 
TURING CO., 501 Curtiss St., Toledo, Ohio 





BARN KS' 

NEW FRICTION DISK DRILL 

FOR LIGHT WORK. 
Ha» These 6reat Advantages: 

The speed can be iDstaDtlychaiiged from to 1600 without 
Btopping or shifting belts. Power applied can be graduated 
to drive, with equal safety, the amallest or largest drills 
within its range— a wonderful economy in time and great 
saving m drill breakage. tW Send 'tor catalogue. 

W. F. & JNO, BARNES CO., 
1999 Ruby Street, - - Rockford, III. 



'The Autosparker" 

enters the new year firmly in- 
trenched in the highways of com- 
merce. By its superior construc- 
tion and its ability to dispense 
with all batteries, it has b£Qome 
recognized as the highest stand- 
ard for gas engine ignition known. 

MOTSINGER DEVICE MFG. CO. 

Pendleton. Indiana, U S. A. 





NEW YANKEE 
DRILL 6RINDER. 

Requires only ONE adjustment to grind any 
size drill within range of the machine. 

SIMPLEST, FASTEST AND BEST. 

Gage Jaws and Calipers done away with. 

Saves time, breakage and wear of Drills. 

WILMARTH & MORMAN CO., 

153 Canal St., Grand Rapids, Mlcfa., U.S.A. 



To THOSE Needing 
Light Power-^^ 

Machinists, Engineers, College 
Students, Apprentices or Ama- 
teurs will And it to their interest 
to study and become familiar with 
our designs for and completed En- 
gines and Boilers which range 
from J4 to 2 h, p. They are excel- 
lent models for the builders of 
larger engines, being scientifically 
exact in every part. But they are 
also practically u seful as light 
power for driving a small lathe or 
printing press, a dynamo for three 
or four lights, or Ave or six ceiling 
fans. Horizontal and Vertical En- 
iies. All steam ports cored in. 
_ II materials and workmanship of 

the highest class. tW lllitstrated i atalogue Free. 

SIPP ELECTRIC AND MACHINE CO., PATERSON, N. J. 




imp'roved Microscope for Projection 

New metal 
track plate 
with keys 
to unlock 
s t andar d 
and change 
instantly — 
c o m b i ning 
also polari- 
Bcope and 
stamoscope. 
I New series 
^ of projec- 
tion objec- 

flat field, well lighted and clear definition. New sub- 
stage condenser on a new system. Illustrated circular, 
catalogue, etc., free. 
QUEEN & CO. , 1010 Chestnut St. . Philadelphia, Pa. 




PERFECT- PUMP - POWER. 

is attained only In the 
TABER ROTARY PUMPS 

They are mechanical, 

simple and durable.Will 

pump hot or cold fiuld, 

thin or tWck. Requires 

no skilled mechanic. Most 

power at least cost. All parts 

interchangeable. Made of 

iron, steel or bronze. Can he 

driven by belt, motor or en- 

Lcume lllugtrated Cataloffite free. 

" Buffalo, N.Y., U.S.A. 




gine attachments , 

TABER PUMP CO., 3^ Wells Si 



Gas light extinguisher and electric sparker, com- 
bined automatic. G. H. I^tppmann. 

Gasolene engine, C. O. White 

Gate. See End gate. Flood gate. 
Gearing, changeable speed and reversible fric- 
tion, J. W. & O. P. Shaver. 

Generator. See Gas generator. 
Glass articles, apparatus for manufacturing hol- 
low, P. T. Siever* 

Glassware articles, apparatus for glazing and fin- 
ishing, A, Roemisch 

Globe, geographical time, G. W. Bamage. 

Glove fastener affixing machine,'A. F. Raymond. 
Gloves, etc., forming sockets of separable fasten- 
ers fur. W. B. H. l>owse 

Gold separator, W. W . M. Hickey 

Golf practicing device, H. H. Sprague 

Governor, centrifugal. A. Schulze 

Grain elevator, K. V. Johnson ; 

Grain elevator, portable, H. H. Weber 

Grinding machine, F. E. Whitham 

Grindstone disk supporting attachment, W. W. 

Hewitt 

Gun fluid brake, J. Krone 

Hair shedder, W". Herrick 

Hanger. See Garment hanger. 

Harness pad former, J. A. Kramer 

Harvesting and shock forming machine, corn, H. 

Roush 

Hat bnm trimmer, J. R. GritTeth 

Hat mourning band, Burt & Harris 

Hat pouncing machine, W. H. I^yons 

Hay or load binder, F. Gardner 

Hay press, E. R. Bryant 

Hay sling, G. A. Olson 

Heat by combustion of fuel, generating, W. B. 

Wilkinson 

Heater attachment, L. D. West 

Healing apparatus, electrical, C. Goblin 

Hitching device, horse, N. L. Goodwin — 

Hoist lowering brake, W. S. Halsey 

Hoisting machinery, H. C. Behr 

Holder, J. Gibbs *. 

Hook. See Scaffold hook. Suspension book. 
Hoop. See Adjustable hoop. 

Hopple, Gorringe & Read 

Horseshoe holder, E. F. Meyer 

Hose truck, C. F. W. Doehring 

Hotel register, C. E. Elstner 

House. See Brooding and hen bouse, 

Hydrocarbon burner, G. H. Larkln 

Incubator, J. B. Rauney 

Indicator. See Electric circuit indicator. Liquid 
level indicator. 

Insulator, R. H. Sterling 

Insulator, electric, E. Risler 

Internal combustion engine, J. Dougill 

Iron. See Soldering iron. 

Ironing board, J. Herpel 

Ironing table, G. W. Buss 

.lack. See Tjifting jack; 

Joint. See Rail joint. 

Keg, barrel, or cask, C. W. Stran 

Key ring, W. F. Peet 

Kiln. See Brick kiln. 
Knife. See Farrier's knife. 

Knitting machine, circular. H. E. Harbaugh 

Knitting machine, straight, H. A. Houseman, 

663,900, 

Knitting machine yarn guide, H. I. Jones 

Ijace bolder, shoe. B. P. Shepherd. 

Lacing guide, L. A. Roberts 

Ladle for molten metal, Waldburger & Smith. . . . 
Ladles, power apparatus for removing skull 

from, Waldburger & Smith..... 

Lamp clutch, electric arc, C. E. Harthan 

Lamp cover Or shade, incandescent, W. R. Krum- 

wiede 

Lamp, electric arc, J. A. Brennao 

Lamp, night, C. Moegling 

Last, darning, W. H. Snyder 

Lathe, axle turning, F. O. Sandstrom 

Lawn sprinkler, J. L.Turner 

Jjeather punching machine. J. Wester. 

Leg band, sealed, W. H. Smith 

Lifting jack, J. T. Sanders 

Lighting device, time, W. W. Bollen 

Liquid level indicator, A. Le Blanc 

Loading device, T. J. Pratt 

Lock. See Bag lock. Binder lock. 

Lock, J. A. Eastman 

I-ock and iatch.G. C. Craig 

Lock tor safety deposit boxes. A. R. Fergusson.. 

ijoom clutch mechanism, M. A. Schmitt 

Loom shedding cams, oil guard for, E. S. Stimp- 

son 

Loom, weft replenishing, Cunniff & Draper 

Low water alarm. F. Aldrich 

Lubricating apparatus, L. Serpollet 

Lubricator, D. R. Mac Bain 

Lubricator, E. McCoy 

Mail bag catcher and deliverer and railway ap- 

.pliance therefor, L. D. Jobes 

Massage chair, Johnston & Vanorman 

Measuring and registering apparatus, G. W. 

Jo hnson 

Measuring device, automatic, A. S. Collins 

Measuring instrument, F. B. King.. 

Mechanical .movement, W. K;. Hodgrpan 

Mercerizing machine, A. Kertesz 

Metal, machine for making expanded, G. A. Turn- 
hull 

Metal objects by fluid pressure, shapin gand em- 
bossing. C. Huber... 

Metal, working, G. S. Merrill 

Meter. See Electric meter. Electricity meter. 

Micrometer gage, A. A. Brandt 

Micrometer gage, E. C. Clapp 

Microtome, A. Becker 

Milker, cow, R. D. Roth 

Mill. See Sawmill. 

Mills, factories, etc., protective appliance for, M. 
Martin 

Mirror, J. B. Williamson 

Mixer. See Concrete mixer. 

Moistening device, T. j, Houtman 

Mortising machine. E. F. M eyer 

Motion, device for imparting rotary. G. A. Ryd.. 

Motor. See Electric motor. Vehicle motor. 

Motor control avstem. A. H. Armstrong 

Motor switch, H. Geisenhoner 

Music leaf turner, C. M. Wood et al 

Napkin holder, J. W. Ensley 

Nipple wrench, W. Earl -. 

Nozzletip. exhaust, F. W. & IL L. Shupert 

Oil can, D. E. McDonald 

Oilstone, M. B. Hill 

Oil tank and pump, B. F. D. Miller 

Opera glass, coin operated, W. B.Wheeler 

Ore mixing machine, J. P. Schuch, Jr 

Ore roasting furnace, F. W. Holtman 

Ores, treating, H. Luckenhach 

Packing case, I. L. Hauaer 

packing case for tableware, J. Pettibone 

Packing ring, E. E. Gallup 

Paokingringfor piston rods, duplex, O. J. Gar- 
lock 

Paint, heat insulating. J, Hommel 

Pan. See Bake pan. Confectioner's pan. Pros- 
pecting pan. 

Paper box, E. T. Crump 

Paper box, C. Galle 

Paper damping machine, H. Manegold 

Paper feeding machine, C. A. Sturtevant. 

Paper perforator, C. Scofleld 

Passage closing device, coin controlled, 8. E. 
Stimson 

Paving, street. P.J. Moran 

Perforating record strips, machine for, T. Lan- 
ston : 

Phonograph record, T. B. Lambert 

Piano actio n, H. R. Moore 

Piano, electrical, 8. K. Reynolds 

Picture frame support, J, 1". Mumford 

Pipe, cigar holder, and cigarette holder, combina- 
tion. P. Fischer 

Pipe coupling, F. Kaeferle 

Pipe coupling, universal, J. R. Reniff 

Planter, corn, L. P. Graham 

Planter, seed, S. L. Allen 

Plow, P. McNaughton 

Plow, pulverizing. R. T. Gillespie 

Plow sod cutting attachment, F. Gardner 

Plow, wheeled, S. H. Tinsman 

Pocket, garment, R. Bart ell 

Polishing wheel, 1j. Levett 

Power transmitting machinery, J. Herbs 

Precious metals from their ores, extracting, J. P. 
Schuch, Jr 

Press. Bee Amalgam press. Hay press. 

Press, F. H. Bancroft 

Primary battery, C. B. Schoenmehl 

Printing in one or more colors, machine for, 
Bouvet & Fix , . . . 

Printing machine bed motion, cylinder, W. 
Scott 

Printing machine, collotype or similar, A. Coe... 

Printing press bed motion, W. K- Hodgman 

Prospecting pan, J. Tobin 

Pulley, J. C. Pratt 

Pulley block, E. S. Knight. 

Pulp, treat ment of wood, F. C. Crean 

Pump. J. T. Walker 

Pumping engine, steam, F. M. Leavitt 663,909, 

Punch, C. B. Smith , 



664.163 
664,200 



664,102 



664,058 
664,289 
(%4,229 

664,243 
663,993 
664,3;« 
664,336 
664.323 
€64,303 
6(^,202 

664.149 
664,089 
663,897 

664,279 

663.931 
663,9fi5 
6tS,9i>7 
664,224 
6d4.?55 
664.2.33 
664,057 

664.304 
663,987 
661.081 

6f>3,881 
tia;.88fi 
664,073 
664,3.^2 



664.263 
664.226 
664,240 
664,138 

664.023 
663.984 



664.301 
664.176 
664,134 

664.148 
664.123 



664,185 
664,285 



664,266 

663,901 
664,273 
664,182 
664,005 
663,945 

663,946 
664,088 



664.222 
664.209 
664,167 
664,104 
663,933 
664.067 
663,949 
664,063 
663,932 
663,852 
664,3% 
6'J4,288 

664,245 
664,315 
663,876 
663.935 

tM)4.339 
6«4,317 
664.111 
664.180 
6fj4,170 
663,970 

664,271 
663,969 

664.272 
664,349 
664,276 
664.151 
664,275 

664,193 

664.045 
664,091 

664.120 
664,211 
664,118 
663,930 



664,331 
664.365 



664,155 
664,225 



663,951 
664,080 
664,204 
663.874 
664,244 
664,298 
664,093 
664,319 
664.283 
664,343 
664,059 
664.153 
663.914 
664.084 
664,287 
663,879 



^^To SUCCEED 

I mi the poultry business It taonly Decesaaryto 
I give close attention to details and follow tha 
Linslructions in our 20th CENTURY 

^POULTRY BOOK. Itttllslnthe 

^^ =starti what it would take 10 years to learn. 

RELIABLE INCtftATORS AND BROODERS ^ »»«d ah over the 

U. S- and in 61 foreign countries. Book mailed on receipt of 10c. 

Reliable Incubator & Brooder Ca. Box B 105 f Qulocy, Ills. 




Porters |)utnane %(m. 

No Bit In the Horse's Mouth. 

Horsemen indorse this Bridle 
because it is the best for all horses. 
It prevents frothing, lolling of the 
tongue, etc. No more trouble with 
sore mouths. The hardest pullers 
driven with ease. Every lover of 
the horse should use it, because it 
is humane. EquippLed with 
Straps to Fit Any Bridle. 
Retail Best Grade Nickel, - $5.00 
Retail Best Grade Enamel, 4.00 
Second Grade Nickel, - - - 3.50 
Second Grade Enamel, - - 3.00 

If your hardware or harness 
dealers do not have them write us. 

Sent prepaid on receipt ot retail price. 
State if you use side-check or overdraw. Agents Wanted. 

PORTER HUMANE BRIDLE CO., 
Dept. A, Sudbury Building, Boston, JUass, 




'"' """IZl* ^^'ss KEROSENE 




and GAS Engine 

bums KEROSENE 
cheaper and safer than gaso- 
line. Automatic, simple, re- 
liable. No electric battery 
or flame used. Perfect regu- 
lation. Belted or directly 
coupled to dynamo for elec- 
tric lighting, charging stor- 
a g e batteries and all 
poorer purposes. 

jT-^* Send for Catalogue. 
A. MIETZ, 

128-13B Morr St., New York. 
Markt&Co.,London,Hamburg,Paris 



The " Wolverine " Three 
Cylinder Gasoline Ma- 
rine Engine. 

The only reversing and self- 
stftrtiDg gasoline eogint: on 
the market. Lightest eogioe 
for the power built. Practi j 
cally DO vibration. Absolute V 
ly safe. Single, double and 
triple marine and stationary 
motors from !^ to 30 H. P. 

WOLVERINE 

MOTOR WORKS, 
Grand Rapids, Mich. 




664,143 
664.164 



664.S16 
663,963 
664.055 
664,340 
664,296 

663.98,5 
664,024 

663,996 
664.223 
664.1118 
664.004 
663,974 

664,139 
664,218 
664,291 
664,264 
664,072 
663.977 
66.3,991 
664,2.i4 
664.109 
663.849 
663.912 
663,895 

664,060 

663,847 
663,937 

664.119 

664.100 
663,864 
664.216 
1164.066 

66.3,905 
663,868 
664,069 
663,910 



}kWi FsrlaUe Electric Eonnejor 

For Loading Ships from Docks and Warehouses 
saving over 50 percent in tioue of loading. Bymeans 
of this portable ship and warehouse Conveyor, any sack 
or package cargo, that can be handled in a sling, can be 
put aboard ship as fast as it can be stowed and in an 
unbroken condition. 

By means of this Electric Conveyor, flour, grain, 
sacked goods, etc.. can be delivered at the hatch at the 
rate of 4,000 sacks per hour; and it does away with all 
staging and hoisting. 

Correspondence wit;i ship, warehouse and stevedor- 
ing flrtns solicited, when photos and a full description 
of the invention will be forwarded. 

Address Capt. W. L. IMcCABE, Stevedore, 

Tacoma or Seattle, Washinston. 



$1 YEARLY FOR 

It has been found that it costs a 
trifle less than $1 per year to keup 
our Hoisting £neiiie)4 in 

repair. That speaks well for 

their superior make and 

durability, doesn't it? 

There is no more eco ■ 

nominal or servictable 

engine made for mines, 

q u a r r i e s , docks, etc 

Much cheaper than 

steam. Both friction ind 

geared hoist 6 tol 50 h p 

Weber Gas & Gasoline En^^ine Co. 



REPAIRS 




P.O. Bm ni4-a, 



City, Mo. 




Telephones, 

for Interior, Short Line, Intercommuni- 
cating and Hotel Work. Write us for 
prices, catalogue, etc., with testimonials 
and references. Estimates cheerfully 
furnished. Agents wanted. 

THE SIMPLEX INTERIOR 
TELEPHONE CO., 

431 Main St., Cincinnati, Ohio. 



Acetylene Gas Lighting 

Reduced to the most 

Efficient, Hafest, Simple 

and Economical Use. 

We guarantee our machines per- 
fectly automatic in action, to ex- 
tract all the gas from the carbide, 
and absolutely no over production 
or Joss of gas. Approved by the va- 
rious Boards of Fire [Jniierwriters. 
Standard sizes 10 to 150 lights. Ex- 
clusive territory given to responsi- 
ble agents. Correspond with 

NIAGARA FALLS ACETYLENE GAS MACHINE CO., 

Niagara Falls. N. Y. and Canada. 





ARTESIAN 



Wells, Oil and Gas Wells drilled 
by contract to any depth f rooa-W 
to 3000 feet. We also manufac- 
ture and furnish everything re- 
quired to drill and complete 
same. Portable Horse Power 
and Mounted Steam Drilling 
Machines for 100 to 1200 feet. 
Write us stating exactly what 
is required and send for illus- 
trated catalogue. Address 
PIERCE WELL ENGINEERING ANT> SUPPLY CO. 
~ 136 Liberty Street. New Yur-K, U. S. A. 



GERE GASOLINt ENGINES 

SIMPLEST BOAT ENGINES MADE 

CABIN—OPEN BOATS 

2 tN6INE CASTINGS, BOAT FRAMES 

l_6 t0.n.6tRt YACHT VuVcHWfcS; 

NEW CAT FOR 4 STAMP5 GRAND RAPIDS.MICHIGAN. 



iConti/nited on %hio^ ^^) 




Williams' 

Sliaving Soap 



^4m 



^7%e Onl§f Kitid that^ 
font Drum theFoi 



Sold everywhere, hat seu t by n 
I if jour dealer does not aapply yon, 
Yt illiams> ShavlngStlrk 25e. 
I fienulne Yankee Shavliig I 

Soap, lOn. 
' Luxury .ShHvIng TaMet 25e. j 
' Swiss violet SlutTlng Creiim 
; 50e. 
ItrilllBins* Shavlne Soap 
(Barhera') 6 Round Cakes, 1 lb. 
40c. Exquiaite alao for toilet. 
Trial calce for two-cent stamp, 

I THE J. B. WILLIAMS CO. 

Glastonbury, Coun. 




K«!$l.e' 



MOUSTACHE 

TRAINER 

Trains moustache in 5 minutes for all 
day. Nowthing. Rapid ^ller. No com- 
petition. Agents ^R «» f%A 1^ 
SampleSOeents.'V"' *■ ■''■ ■ « 
BEFORE. 'BOHKEUfflFG.CO.,42StBte,Gbieago,Ill. 




AFIEB. 



EDISON 



RECORDS 





AGENTS WANTED to sell 

THE STANDARD GAS LAMP. 

A wonderful invention, 1-6 the expense 
of kerosene, or 6 times ihe lieht, 41 differ- 
ent styles. Retail from 14 up. All brass. 
Country people can now have li^ht briphter 
than electricity and cheaper than kerosene. 
Can furnish thousands of testimonials from 
people using them over a year. Agents coin- 
ing na.oney. Write for exclusive Territory. 

STANDARD GAS LAMP CO., 
118-120 Michigan St., Chicago. 111. 



llCUf Vnnif SHOPPING by a responsible and 

nt Iff I UniV experienced lady. Send for circular, 
MRS. LORD, 53 West 24th Street, New York City. 



D. L-.HOLDEN 

■ - 1-4SauTHBR0ADSt. Philadelphia Pa. 

RegeaLed" ice machines 

SEE FIRST page: SCiENT; FIC AME.R iCAN SEPT. 2 . I U? . . 



Cbe Scientif Ic Jlmerican 

PUBLICATIONS FOR 1901. 



The prices of the different publications in the United 
States, Canada, and Mexico are as follows : 

RATES BY MAIL. 

Scientific American (weekly), one year, - - ¥3.00 
Scientific American Supplement (weekly), one year, 5.00 
Export Edition of the Scientific American (month- 

lyi in Spanish and English, ... - - 3.00 
Building Edition of the Scientific American 

(monthly), --------- 2.50 

COMBINED RATES 

in the United States, Canada, and Mexico. 
Scientific American and Supj)lement, - . - 7.0O 

Supple- 



-upplei 

Scientific American and Building Edition, 
Scientific American, Scientific American 
ment , and Building Edition, - 



5.00 
-9.00 



Terms to Foreign Countries. 



The yearly subscription prices of Scientific American 
publications to foreign countries are as follows : 

u. s. 

Money. 



Scientific American (weekly), - - - $4.00 
Scientific American Supplement (weekly) 6.00 
Building Edition of the Scientific Amer- 
ican (monthly), ----- 3.00 
Export Edition of the Scientific Amer- 
ican (monthly) in Spanish and English 3.00 



Engiieh 
MoKey. 
£s. d. 
16 5 
14 8 



012 
012 



Combined Rates to Foreign Countries 

Scientific American and Supplement, - 8.50 1 14 11 
Scientific American and Building Edi- 
tion - -6.50 169 

Scientific American, Scientific American 

Supplement, and Building Edition, - 11.00 3 5 2 
jl^~ Provortionate Bates for Six Months. 
The above rates include postage, wbich we pay. Re- 
mit by postal or express money order, or draft to order of 

.mUNN & CO., 361 Broadway, New York. 



4i6 



^tknixiu %mmtm. 



December 29, 1900. 




In the Pay 
Envelope 



ThaVs where otir education 

affects you. 

We teach mechanics the theory 

'of iheir work; help misplaced peo' 

pie to change iheir work; enable 

young people to support theTYiselvea 

while learning a projession. 

250,000 students and graduates in nefhsnlGBl, 

Eleetrical, Steam and Civil Engineering, Archltectore* 
TelegrBphy, Stenography, Book-keeping, ete. Writefor 

Circular and mention subject in which interested. 

INTERNATIONAL CORRESFONIENCE SCHOOLS, 

Established 1891. Capital $1,500,000. 

Box 942 Sc-ranton, Pa. 



ELECTRICAL ENGINEERINC 
TAUGHT BY MAIL. 

Write for our Free Illustrated Book. 

"CAN I BECOME AN ELEC 
TRrCAL ENGINEER?" 

We teach Electrical Engineering, Elertnn Lighting, 
Electric Railways, Mechanical Engineering, Steam Engi- 
neering, Mechanical Drawing, at your home by mail, 
loBtitute iniinrsed by Thos. A, Kilison ami cithers. 
ELECTRICAL ENGINEER INSTITUTE, 
Dept. A, 240-243 W. 2S<i S*t., New Vork. 




REVERSING STEAM TURBINE.— PAR- 

son's recently perfected turfeine for boats. Illustrations 
Bhowing details. Contained in Scientific American 
Supplement, No, 1158. Price 10 cents, by mail, from 
this office, and from ail newsdealers. 



*1,K THE BUSINESS 5V0RI.J 

THE 





frrPREWJER 



TYPEWRITE 




ARMATURE WINDING, RIGHT AND 

Left Handed.— An important paper for all amateurs. 17 
illustrations. Scientific American Supple.ment, 
No. I I 3rt. price 10 cents. For sale by Munn & Co. and 
all newsdealers. Send for catalogue. 



Cbe Cvpewriter exchange 

IW Barclay St.. NEW YORK 
124 LaSalleSt., CHICAGO 
38 Bromfleld St.. BOSTON 
817 Wyandotte St.. 
I KANSAS CITY, MO. 

209 North 9th St. 

ST. LOUIS, MO. 
432 Diamond St.. 

PITTSBURGH, PA. 
I 3 West Baltimore St., 

BALTIMORE, MD. 
536 California St.. 

SAN FRANCISCO. CAL. 
We will save you trom 10 
to 5W on Typewriters of ail makes. Send lor CataloQitf. 

RESTFUL SLEEP 

In Camp, on the Yacht anil at Home. 

"Perfection" Air Mattresses, 

CUSHIONS auil PILLOWS. 





Style 61. Camp Mattress with Pillow attached. Also 
ahowinn Mattre.ss deflate*. 

Clean and Odorless, will not absorb moisture. 

Can be packed in small spuce when not in use. 

^^ Send for Illustrated Catalogite. 
MECHANICAL FABRIC CO.. PROVIDENCE, R. I. 



kVf FABEB 

Mannfactory Established 1761. 

LEAD PENCILS, COLORED PENCILS, SI, ATE 
PENCILS, WRITING SLATES. STEEL PENS, GOLD 
PENS. INKS, PBKCIL CASUS IN SILVER AND IN 
GOLD, STATIONERS' RUBBER GOODS, KDLERS, 
COLORS AND ARTISTS' MATERIALS. 

78 Reade Street. - - - New York, N. Y. 
Paris Exposition, 1900. Grand Prize. Highest Award. 




NICKEL 

Electro-Plating 

Apparatus and Material 

TBE 

Hanson &VanWinkle 

Co., 

Ne«ni'U. ^'. -1 . 

13tj Liberty St., N. Y. 

30 & 32 S. Canal St 

Chlca^r*. 



Radiator cooling device, heat. F. C. Blake 663,851 

Rail joint, A. G. Heinle 663.894 

Kail joint. S. B.Wharton 6M.199 

Halls, means for cleaning tramway, O. Michaelta. t>64.Hi5 

Railway carriage coQPline, J. VVillison (jti4,305 

Kailway croBSintr, I. L. Edwards 664,137 

Railway rail connection, W. C. Gregg. 6ta,8b2 

Railway rails to bars, rolls for reducing old, Nis- 

betl & Ives 664,001 

Railway siiinal, J. Wrigley 663,99* 

Railway signal wires, compensator for, R. Wood- 
ward 6154,345 

Railway signaling device, R. B. Benjamin 664.5i07 

Railway switcli, C. A. Dunn 663.872 

Railway switch, S. ?. Shields 664,178 

Railway switch and means for operating same, 

J. W. Koch 663.907 

Railway switch, automatic, II. D. Seibert 6H4.2!)7 

Railway system, electric, W. B. Potter 664.096 

Railway tie, metallic. W. H. Hillyer 664,042 

Railway track construction, metallic, G. B. Har- 
per 664.020 

Ratchet drill, W. S. Halsey 663,887 

Razor, safety, A. W. Scheuber 664,177 

Razor stropping device, F. P'rancis 664.232 

Reclining chair, H.J.Jacobs , 664,322 

Reel. See Yarn reel. 

Refrigerator and milk cooler, combined, S. S. 

Arnold 663.843 

Refuse consuming furnace, W. J. Glen 664,039 

Register. See Autographic register. Fare regis- 
ter. Hotel register. Telephone call regis- 
ter. 

Register, I. E. Kuhlman 663,994 

Regulator. See Feed regulator. Speed regula- 
tor. 

Rheostat, automatic, E. M. Hewlett 664,087 

Rifle, W. B. Nicholson 66o,923 

Hint:, See Key ring. Packing ring. 
Rod. See Curtain rod. Drum r«d. 

Rolling apparatus, sheet, W. C. Cronemeyer 664,129 

Rotary drier, 'laylor & Kobn 664.187 

Rotary engine, C. W. Hoffmann 664.;i20 

Rotary engine, A. L. Scudder fUW-Hoit 

Rotary engine. G. W. Whitehead 664,201 

Roundabout system, A. D.Weil 6fi3,948 

Rubber heel for shoes. W, W, Comingor 6f>;iHt)5 

Saddle, harness. R. D. Murphy titi;i.y20 

Salt cellar or flour dredge. J. Putnam 664.228 

Sanitary appliance. A. O'Brien 66:J.978 

Sash fastener. G. E. Link fl64.1ti3 

Saw filing machine. S. W.Gutridge 663.i»92 

Saw handle. J. Jett 664.048 

Sawmill, band. E. E. Thomas 664,188 

Sawmill guide, band. E. E. Thomas 664.108 

Saw vise and tool basket handle, combination, 

H. C. Walbaura. Jr 664.342 

Sawing machine, circular. F. H. Clement 6fi3.868 

Sawing machine, scroll, '1'. Curley (Jfli.SIl 

Scafl'old hook, R. B. Gregory 66^883 

Screws, nuts. etc.. from rough metal, machinery 

for automatically manufacturing, \V. Reh .. 664,098 
Seat. See Spring seat. 

Secondary battery. P". W. Wetherill 664.198 

Separator. See (Void separator. 

Sewage, etc., ejector for raising. Shone & Ault .. 664.18:1 

Sewing machine guide. G. W. Lasch 663.91)8 

Sewing machine trimmer, H. A. Klemm 664,277 

Sewing machines, gumming mechanism for book, 

[). M. Smyth 6(i4,30'i 

Sharpener, harrow disk. T. L. Uegester 664.097 

Sheet metal ware. i'\ Wiley 664.0T0 

Shell blank cutting machine. Kidd & Wurster (i*>4.321 

Shirt case, L. \V. Peddicord 6(^^.927 

Shutter, door or window. . I. G. Wilson 6*^3.989 

Sh utter retainer. N. Martin 61*4.164 

Shutter worker. A. M. Burnham 663.858 

Sign. L. Johnson 664,049 

Sign, advertising. J. G. Hansen 663.892 

Simial. See Railway signal. 

Signal box auxiliary attachment. B. Oehmen 663,926 

Siphon filler and mineral water charger, J. H. 

Fox 664..351 

Skirt, pedesrriiin's. K. M. Reynolds 664.002 

Sled. R. K. HiCksnii. . 664.215 

Smoke cdnveyer. G. .M. Melven et al 6(Kt.917 

Soap making apparatus. Culmann & Witter 664,i;i0 

Soldering iron. K. Booth 664.310 

Soldering tool. F. G. Raleigh 66^.983 

Sounding tube for navigator's use. J. E. Bene- 
dict 663.850 

Spectacles, electroth erapeulic, 1'. B. Zeller 6l)4,:W 

Speed regulator, h. H. Nnah 664.026 

Spfayer. kerosene, W. L. Deming 6ti4.237 

Spraying apparatus agitator. W. I-. Deming tW4.2H8 

Spring for couches, seats, etc.. A. '1\ Knorzer 664,051 

Spring seat for chairs, sofas, wagon seats, etc., 

M. D. Kilmer 664,158 

Sprinkler. See I.,awn sprinkler. 

Stamp, rotary self inking, M. Tilden 663,944 

Stand. See Washstand. 

Starch and cattle food, making, T. Gaunt 664,257 

Starch, manufacture of, V. Gaunt 664,260 

Starch, separating germs, etc., in making, T. 

Gaunt 664,259 

Starch, treating grain in making, T. Gaunt 6*54. 2ri8 

Steam engine. P. Heubner 664.270 

Steam engine. W. Loeffler 6tB,972 

Steam generator. T. F. Morrin 664.357, 6ti4.H58 

Stocking. C. J. Sadler 664,295 

Stokers, feeding device for steam. F. VV. Cox 663,867 

Stone, veining or marbling artificial, H. E. G. 

Uhlig 664,194 

Stones, bricks. etc„ producing artificial building, 

P. Kleber 663,904 

Stop mechanism, automatic. C. F. Van Dyke 664.068 

Submarine apparatus, A. von Hoffmann 664.152 

Suspension hook. G. A. Jencke et al 6(>4.2I7 

Sweeper and dust gatherer, electric. C. Dufour.. 664,135 
Switch. See Controller switch. Electric switch. 
Motor switch. Railway switch. 

Switch cap, electrical. G. B. Thomas. 664.189 

Switch stand lever locking mechanism, W. F. 

Knox 6U3,y0tl 

Table. See Display table. Game table. Ironing 

table. 
Tank. See Oil tank. 

Telegrapli receiver, printing, .7. Burry 663,859 

Telegraphic instrument, H. T. Johnson 66;i,903 

Telephone call register, \V. FI. Barker 664.34t> 

Telephone mouthpieces, germ destroyer for, L. 

1.. i.acey f!f^t.99.T 

Telpher system, J. H. & A. Pauley 664.284 

Tennii and mortise itiint, H. S. Jordan Of)4.050 

Tenpin alley. R. F. Downey 6f>4.ll6 

Tenteriiig machine swinging mechanism, J. J. 

Pearon 664,249 

Thermostat, J. B.Knickerbocker 664.327 

Thill coupling. J. Clarke (W4.0i;i 

Thill support, buggy. J. A. Crisp. 661.036 

Tie. See Kailway tie. 

Tire plug machine. F. L. Wilson 664.TO6 

Tile setting, Mueller & Langenbeck 664,16'.i 

Tire armor. N. Brown 664.121 

Tire kolt wrench. A. E. Gronm 66:^,884 

Tire fastening, vehicle, W. Holmes 663.899 

Tire for cycles, etc.. T. Burrell 664.0.^5 

Tires on vehicle wheels, device for securing rub- 
ber. W. Holmes 6ti3.898 

Tool, H. O. Breckenridge V>t'4.Q\2 

Toy. motor, J. H. W hiting 664.203 

Track sander for locomotives, pneumatic, J. B. 

Barnes 664,115 

Trap. See Cockroach trap. 

Tray for sample cases, trunks, etc . self ailjust- 

ing. F. 1>. UDham 6t*4.363 

Tricycle, J. T. Andreen 664,231 

Trough. See Feed trough. 

Truck, car. C. .M. Carnahan 664.312 

Tube. See Sounding tube. 

Turbine, compound reaction steam. J. C. Hender- 
son 664,085 

Turret machine tool holder, G. J. Winkle 664,344 

Type forming machines, record strip perforator 

for, T. J.anston 663.971 

Typewriter, W. Beresford 664.011 

Typewriting machine. L. S. Bur ridge 664,347 

Umbrella cover, R. W. Killmer 664,157 

Umbrellii covers, clip for attaching, F. W. Car- 

melich 6(14.123 

Umbrella stick, D. H. Watts 664,197 

Valve, Grosse & Lintz 6fU.36S 

Valve, balanced slide. W. Schmolka 66;i.it;itf 

Valve, check, T. J. Hacketi 664,146 

Valve for trucks, safety. C, A. Warsing 663.947 

Valve gear, W. S. Halsey 663,885 

Valve, pumping engine. J. S. Atkinson 6(i4.1U 

Valve, water cushioning tank, Milne & Snow 663,918 

Valves, gripping connection for inflation, I'romm- 

litz&Gibbs 664.341 

Vehicle brake, automatic. H. I^. Bailey 663.845 

Vehicle hinge coupling, detachable, H. J. Cham- 
bers 664.234 

Vehicle hitch brake, automatic. C. Kitchin t)64.159 

Vehicle motor. J. W. Kisenhuth 664.018 

Vehicle, motor. H. B. Berendsen 664.208 

Vehicle motor, W. Riddell 664,292 

Vehicle, motor driven, P. C. Leidich 664.160 

Vehicle running gear, C. Heart 663,893 

Vehicle steering apparatus, motor, J. E. Thorny- 
croft 663.986 

Ventilator. See Car ventilator. 

Vessel, compartment. De Lancey & Ritter 664,131 

Vise. pipe. H. l*'. Renner &MM1 

Warp beaming machine, D. McTaggart 664.335 

> {Continued on page U19i 



THE OliD EGYPTIAN BOAT did well enough on 
the sleepy Nile, but It is little to be compared with the 
splendid Lozier Launch of to-day propelled by 




GAS 
ENGINE 




which is more reliable 
than a eteam engine, 
and so simple to oper- 
ate that there is noth- 
ing to it but " Th e Turti 

of a Wheel." 'J'be cylinder oiler automatically sprays the piston at, every stroke. The hot air 
Jacket surrounding the Aluffler furnishes warm, dry air for properly vaporizing the gasoline 
under all conditions of temperature or moisture. The water Jacket surrounds the cylinder, 
cylinder head, and exhaust pipe, preventing burned fingers. These are some of the exclusive 

features that put the liozier Motor in a class of its own, and make it infinitely superior 

to all others. 

Our 1901 advance Catalogue tells al! about 
it. Write for it, inclosing five 2c. stamps. 



THE LOZIER MOTOR CO., 

26 Water Street, PLATTSBURQH, N. V. 




DICKERMAN'S 
DURABLE DESKS 

Don't tni/y until vou get our catalogue— 
100 pages of mnmy saving values, 
AMERICAN STORE STOOL CO., 33 Howard St., NewYorli 




SHOE BLACKING.— FORMULAS FOR 
liquid and solid blacking are given In snppLEME.NT 
Nos. 1213 and 1239. Price 10 cents each. For sale 
by Munn & Co. and all newsdealers. 

WO CM A N CES 

Taken with our engines, as we allow every responsible 
partv to try it on his work before making payment. 
WEare sure of our enginis, and YOU are sure before 
you pay. 

Tell us your work, and we will tell you the best way 
to do it ; if you don t need one. write us who does. 

lto35H. P. 



DETROIT MOTOD WORKS 



ir^jW^* OASOIINI 
CNCINlb. 



1387 Jefferson Ave., Detroit, Mich., U.S.A. 



The Pipe of the Century. 

THE... "MALLINCKRODT" """^"t 

NICOTINE ABSORBENT AND VENTILATED SMOKING 
PIPE IS THE ONLY PIPE FIT FOR A 

GENTLEMAN'S USE. 

You may appreciate the exquisite flavor and taste 
of a good srookingtobacccbut you can never have that 
enjoyment w.th a dirty, foul-smelling pipe, thoroughly 
saturated with poisonous nicotine juices, bo bitter and 
disgusting f the taste. This is effectually remedied in 
the " Mallinckr,ndt" where the juices are completely ab- 
sorbed before reaching the month, and assuring a cool, 
clean and healthy smoke. Money refunded if not satis- 
factory. Pi 1)68 from 30 to 50 cents each, according to 
size and finish. Over 100,000 sold in 1899 alone. 

Send for illuntrated circular "S. A." with prices. 

THE HARVEY & WATTS CO., 

275 Canal Street, N. Y. Station E, Philadelphia. 



ROTARY PUMPS AND ENGINES. 

Their Origin and Development.— An important series of 
papers giving a historical resume of the rotary pump 
and engine from 1588 and illustrated with clear draw- 
ings showing the construction of various forms of 
pumps and engines. 38 illustrations. Contained in 
SUPPLEMENTS I 1 09, 1 I H», 1111. Price 10 cents 
each. For sale by Munn & Co. and all newsdealers. 




WYCKOFF, SEAMANS & BENEDICT, 327 Broadway, New York. 



ZEPHYR MAGNESIA 

PLASTIC COVERING. 

Unequaled as a non-conductor of heat for use on all 
steam and fire heated surfaces. 

Guaranteed to cover 40 square feet, fiat surface. 1 inch 
thick, and weighs only 60 pounds per bag. 

Magnesia Asbestos Moulded Sectional Covering. 

Felted Asbestos Air Cell Sectional Covering, 

Wool Felt Sectional Coverings, 

Asbestos Cement, and a complete line of insulat- 
ing materials of all kinds. For prices address 

THE OOI^K FLOOR AND TILE CO., 
139 C'ouffress t^treet, Boston, Mass. 



If Your Eye Could See 

the filth that passes through or- 
dinary water faucets you would 
be alarmed and disgusted. These 
germs are the cause of most dis- 
eases. Pure water would prevent 
them and perfectly pure water 
can be produced only by using 
the widely celebrated 




Berkefeld Filter, 

which is constructed on the most scien- 
tific and hygienic piinciple. Easy to 
clean and care for. Rapid filtration. 
One gallon of pure water in 4 minutes. 

Berkefeld Filter Co., 2 Cedar St., New York. 




By EDWARD W, BYRN, A.M. 

Large Octavo, 480 pages, 300 illustrations. Price I3.00. Half red morocco, gilt top, $4.00. 
By mail, postpaid, to any country in the world. 

The new volume, vrhfch vrorthily celebrates the close of the 
century, as far as the arts and sciences are concerned, has been 
met vrith the vrarmest praise by both revievrers and readers. The 
book is scholarly and interesting, and records and describes all the 
more important developments of the useful arts which character- 
ize the period. In a chronological table mention is made of prac- 
tically every great event during the century. An illustrated pro- 
spectus will be sent to any address on application. 

The following are brief extracts from the many reviews, and 
give some idea of how the book has been received : 

"The Engineer" of London, says. "In this volume, which is nicely 
printed an* well gotten up, the author has attempted a heavy 
task and has carried it out in a praiseworthy fashion. There is 
hardly an invention or an Improvement made during the cen- 
tury of which notice of some sort is not made." 

*'The BROOKLyN Eagle " says. " Rvery student who desires to be 
well informed on the subject of invention or to be familiar with 
the genius that has made the nineteenth the crown of the cen- 
turies, will lie sure to want access to this volume. * * * Mr. 
Bym deals with his subject in a masterly manner." 

"The Rati^way ani> Emgineering Review " says. "Thebookiswell 
written and interesting, and presents In a creditable form the 
great scientific and engineering achievements of the century." 

7//£Af£)*i SdQK by t.^.^M'^:^ •'American machinist" says, "It gives rational descriptions of the 

riMNN&Co., PuBU^V\^».^ principles of the inventions included. Many we fancy, who 

L*«/ sooinwiv Hw^ nave been unable to keep up with the bewildering progress 

wo« AHCAoriAT, n.i, of science in recent years as published by the periodical press 

will find here just the concise r^s m6 of many recent discoveries that they need," 

"THE Railway age" says, "This review of inventions which have had their mceptlon and development 
within the nineteenth century is very timely and appears to be a complete review of the subjects 
1 intended to be covered." 

Every reader of the Scientific American should possess a copy of this unique id timely publication. 

MUNN & CO., Publishers, soienunc American Office, 361 B'way, New York. 
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Acetylene eenecator, Fry'a 

Acetylene lamp. 

Aerostatic exhibits 

Airbrake coupline 

Air-d reeling device far fans.. 

Air ship, Duti'ont's 

Airship, Roza 

Airship, Zeppelin's 

Alabama, battleship.. 

Alabama, port plate of 

Aleuts of Alaska 
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Dredfdnff sleeves, bnge.. . 

Urip pot, a.. 

Dumper, coal 

Dupont, torpedo boat.. . . 



155 
, 17 



Alternator, trlpbase. 

Ammunitioii waftoDS 

Anchorajie device 

Antbraclte, handling. 837, 

Armadillos 

Armature core 

Armor, manufacture of. 17, 

Armor, turret, of Alabama 

Artillery practice 

Automobile contriyances 

Automobile delivery wagon 

Automobile, electric 

Automobile, liq uid air 

Automobile motor, reversible.... 

Automobile races 

Automobile sectlitn, Paris Exp.. 

Automobile show 

Automobile, steam 

Automobiles, electric, Woods ... 
AutomobUeB, military 



Balloon inflation 

Basketry. Amerioan .... 

Battery, electro-engravln* 

Battery, Jefferson lab...... 

Battlesbip Alabama ■ ■ ■ 

Battleship Kentucky 

Battleship Wisconsin 

Battleships, new,.... 

Belle Isle, attack on 

Belt pres^f. h alilto 

Ben ilur. sta^e effects in 113, 

Bicycle handle-bar 

Bicycle, military . 

Bicy'cie, motor 

Bicycle motor. Marsh 

Bicycle, musical 

Bicycle path, California 

gidarka. a 
iscuit of rubber 

B cat, a four-day 

Boat, soundiUK, a. 

Boat sunk by a whale 

Boat, torpedo, Oupont 

Book shelf, divisible. . 

Brake, nir, coupling. . . 

Brake, electrb-magnetic 

Bridge^ figatized log 

Bridffe.^ cantilever, Misgara 

Bridffe;<lraw, new 

Bridge^'Kinzua 

Bridges; Niagara's, 

Bridle »r kites, flexible 

BriqueWee, coal 

Broanlw&y Chambers 

Burrowers, armored 



Cable, grip, new. 

Caisson, sinking a-. - - 

Calculator, a simple 

Calender for rubber 

California, cruiser 

Camera, feat with the 

Canal, power, Ma end. 

Car. mono-railway 

Car, motor, new 

Car of mono-rHil road 

Cars, moviDg, weighing 

{ 'ars, steel, accident to 

Carpenter. Chinese 

Carriage, gun, Howell 

Carriage; motor, Bicbard 

Carriaae, motor, Hcotte 

Carriage, Selden 

Carriage, i^rpollet 

Cart, tipping, BteatQ 

<'ementation furnace 

Chiip ot-Prevo!* r. I>r 

Chariota trick 

Charleston, cruiser 

Chime, the electric 

Chopsticks, use of 

Chronoscope, Queen-Scholtz 

Clock, electric 

Clothes-washing machine 

Coal, anthracite, bandling ...337, 

Coal briquettes 

Coal cutter, electric 

Coal car dumper. 

Coal f rameway 

(7oal gas manufacture 

Ooa', soft, mining 

Color screen for telescopes 

Comet. Brnoks. 

Concentrating machine 

C«>ncrete dock, anew 241, 

Controller for motors. 

C tnve/or, eleCL ic 

Cotton per cent, scale 

Coupling, air-brake. 

CTiib. oyster 

Cradle for raft. 

Cruiser Suchet , 

Cruisers. French, two 

Cruisers, new . 

Cruisers, new, U. fetates 

Cut-off, automatic 

Cycle handlebar. 

Cycle, military 

Cycle, motor. Marsh 

Cycleway, California. 



D 

Dadoheiid 212 

Demon, disappearing St93 

Deutschlaad,tbe 65, 289 

r>ie sinker's engine 84 

Die sinking, electro 280 

Discbarges, electric 53 

Disk machine ... 180 

Dock, coal, typical. 341 

Dock, dry, repairs to... 241. 246 

Docks, Hoboken, burning 21 

Drawbridge, new 11 

Dredge, clam-shell Ml 

DredJBte, electrical 233 

Dredge, hydraulic 805 

Dredges, united States 6 



iziectric plant. Harvard 

Ensine,a large 

Engine, bicycle 

^Bine, hoisting 

Engine, locomotive, powerful.... 

Engine, mining 

Enginerack, rdwqr . 

Engine, reversible, novel 

Engine, steam, sim te 

Engine, traction, Scotte 

Engines, hi gh power 

Engines ofWisconsin. , 

Engines of Wyoming 

Engineering work on Danube . . . 

Eniiraving. electro 20, 

Engravings, half-tone 145, 

Envelope moistener. 

Ezercise]*, electric 

Exposition, Pan-American... ^9, 
Exposition, Paris 



. 97 Mill, rolling.. 52 

. 170 Mill, rolling, water 52 

. 337 Milwaukee, cruiser 393 

Mmehanlage 3:i7 

Mining, soft coal 369 

Mixer, rubber .... 97 

Models, grouping ^ 

Monitor Wyoming 232 

-- Mono-railroad 212 

168 Mooring device 217 

100 Mosaic in wood * 344 

257 Mosquitoes . malaria ; : 8 

10 LMoth, pantry. 250 

► Motor, a charging. 389 

277 Motor bicycle.. 100 

277 Motor, carriage, Richard 405 

314 Motor, carriage. Scotte '. . 405 

373 Motor, current, Puszkiir 391 

223 Motor, electric. 84 

353 Motor, electric, simple 362 

2;tt Motor, mining 309 

164 Motor, petroleum, reversible .. . 277 

Motor, selden 327 

153 Motor, Serpollet 358 

2:10 Motor, simple 878 

Motor, steam, simple. 314 

Motor truck, third rail 377 

Motor, water, small d95 

Motor, water, superheated 116 

Musician, street, Paris 344 



Fans. alT-dir cting device for 13 

Fans, whittled. 23:^ 

Film, sensitized 412 

Fire extinguished with wine 340 

Fireprooflng wood 49 

Fir logs. Lading 409 

Fir tree, large, felling 409 

Floodi-'ate. Hone 69 

Flywheel, 150-ton 280 

Fire engine, electric 265 

Fool killer, the.. 59 

Forest, pfstrifled, London, 91 

Fountains, electric 226, 231 

Furnace, cementation 24 



Gage, marking, new 42 

Qaae, water, attachment 873 

Gas, coal, manufacture 209 

(^as generating plant 26l 

Gasoline motor, cycle 100 

Gate, flood. Hone 69 

Genesta, last of the 156 

Georgia, battleship 312 

Ghost dancers 298 

Gold mining in Georgia 10, 11 

Gold stamping mill 21* 

Gradient railway, Halford 408 

Gravestone, remarkable 328 

Grip, cable, new 2.'10 

Ground . p roving, na val 401. 407 

Gun.Canet 36 

Gun carriage, Howell 121 

Gun. naval, new 376 

Gun, siege. 10-inch 373 

eun, 16-inch, new 201 
uns, manufacture of 17, 24 



H 

Handle-bar, Oaillard S41 

Harrows, attachment for. 277 

Harrows, novel 197 

Headsman, Toda 203 

Hill-climbing test 315 

Hook and ladder, electric 264 

Horse operating table 276 

Hose cart, electric — 264 

Hut, a Toda 203 

Hydrometer and ayiinge 292 



Idaho. Irrigation of 149 

India rubber trees 123 

Indians, white , 107 

Insects, uses of . SSI 

Irrigatinn of Idaho 149 

Iron, puddling, process 412 

Iyernia,the 289 



Jelly flahes, Pacific 107 

K I 

Kentucky, battleship 129 

iCey ways, square for 292 

Klnzua viaduct 257 

Kite line winding apparatus 229 

Kites, flexible bridle for 213 

Knot, curious 372 

Kurumba women. 203 



Lafayette, statue of. 43 

Lamp, acetylene S72 

Lamp, Nernst 1^ 

Lamp socket 856 

Lamp, spiral globe 180 

Lamps, living 168 

Landau, electric... 308 

Lathe-dog, collapsible 244 

Leeation, U. 8, Peking 117 

Level, hydrostatic, simple ...... 229 

Level water, simp! e.. 229 

Lifeboats, launching 345 

Life-saving devices 345 

Light, penetrative quality 200 

Lightning, artiflcial 340 

Liquid air automobile 34-' 

Locomobile wrinkles •■ 57 

Locomotive, electric 277 

IjOcomotive, lareest 101 

Locomotive, mining 308 

Locomotive, model of 185 

Locomotive snowplows 132 

Locomotives, mining 369 

Logsingln Northwest ^)9 

Logs, flr, loading 409 

Lumber rafts 139 



m 

Magnet core, field 878 

Mareorama. the 19:1 

Maryland, cruiser 344 

Metallurgic exhibit. U. S 152 

Metiillnrgy at exposition 213 

Meter, telephone i.. 3T3 

Mill, gold stamping 213 



Nail machine, new 20 

Negatives, making 300 

New Jersey, battleship 313 

Niagara whirlpool, through 59 

Nilgirls, aborigines of ■ 203 

Nydia, yacht 66 



Oregon, damage to the... ••• 197 

Oregon, salvage of 136 

Oystercrab 71 

i 
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Packing, a new 

Pagoda. Pa-li-Chuang 

Palnt-striper, improved.... 

Palace, Austrian 184 

Palace of Hungary 105 

Pakiee, small, E*aris K7 

Palace of fine arts 31 

F^n-American expositioh. 

Pant .'y moth 

Paris, old 

P artridge, snapshots at 75 

Patents, U. S.. issues. 403 

Pavilion of Amer. Steel Co... ... 162 

Pavilion of German marine 245 

Pavilion of Hungary 106 

Peking city wall 37 

Pennsylvania, battleship... 3K 

Perforator, printing press 69 

Petit Palais, Paris 137 

Phonoaraph records f885 

Pictures of inlaid wood ... 844 

Pigeon postal service 2X1 

Pipe. laying a 24.inch 169 

Ph^tecove. a6 

Planer, rorary 25 

Planing machine, rotary 25 i 

Pliite, armor, bending 17 

Plate, port, of Alabama 17 

Plates, armor, hardening 24 

Platform, moving. 81 

Platform stake holder 825 

Plows, snow, locomotive 132 

Postal service, V. S 161 

Pottery. American 296 

Power plant at exposition 73 

Power plant, Massena 305, 310 

Press, vulcanizing. 102 

Propeller, screw, novel 311 

Propellers of Deutschland 72 

Proving Bround, naval M, 407 

Provision train. 373 

Paddling iron, process 412 

E*ump, rotary, simple 122 

Pumping apparatus, Taber. 122 

Puppet aiow at Paris 299 



Race, automobile 

Racing machine.... .■ 

Rafts, lumber 

Rail breaker, 

Rail tie-plate He den 

Railroad tie plates 

Railroad, underground, Paris — 

Railway, centrifugal 

Railway drawbridge 

Railway, e'ectric 

Railway, electric, London 40, 

Railway, gradient, Halford 

Railway, rack 

Railway, underground. N.Y .321, 

Ramps, movable 

Ratcbet wrench ... — 

Rays, cathode 

Reflector, Christmas tree 

Remover, tire. 

Retvizan. armor of the 

Rifle, 16-innh 

Riverside dn ve viaduct 33, 

Road, skid, lumber .. 

Rolling n?il I, water — 

Rubber, gathering 

Rubber goods, manufacture. -97, 
Rubber vulcanizing apparatus... . 
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408 
281 
»26 

;^13 

388 
154 
412 
412 
25 
248 

;^8, 

410 
5- 
123 
102 
406' 



Snap hook, new 4^ 

Snow plows, locomotive 132 

Socket, lamp 366 

Spark muittpUer. 231 

Spider, silk-producing 133 

Square for keywaya 292 

Stage effects in Ben Hur.. .. 113, 119 

Staircase, Palace of Austria 184 

Stairways, traveling 3H 

Stake holder. Cowan's... .-...-325 

Slamp battery, ore 10 

Statue of Lafayette 43 

Steam automobile. 357 

Steam engine, simple — ^ 314 

Steamer, coal carrying 337 

Steamships, present and future. 289 

St. Louis, cruiser 393 

Street musician, Paris 344 

Street of natie^ns 81 

Striper, paint, improved 325 

Suchet, cruiser 273 

Sulky attachment for harrows... 277 

Surgery, world of. 251 

STTtQge and hydrometer 292 

T 

Table, oi>erating, for horses 276 

Tea caravan, a 37 

Telautograph 404 

Telescopes, color screen for 186 

Telegrapbone, Poulsen 181 

Telephone, improved 388 

Telephone meter . 872 

Temperature and rainfall 171 

Tempering oil 24 

Thermometer, metallic 411 

Third-rail equipment 377 

Threading machine 292 

Tie-plate, new 26 

Tlen-Tsin. wharves at 117 

Tire remover . 412 

Toda headsman 203 

Top, el ectric. 84 

Top spinning, Chinese 261 

Torpedo boat Du pout 52 

Torpedo boat Viper - 828 

Toys. Chinese 261 

Towerof Peking cate 37 

Traction engine, Scotte 373 

Trade mark, Japanese 198 

Train of cars, accident 297 

Transporter, phosphate 196 

Tree, Christmas, reflector 412 

Tree, flr, felling 409 

Tree, largest, in Washington 409 

Tunnel, rapid transit ^SH, 326 

Turbine, steam, new ■ 36 

" bine, Swiss. 324 

bines and genei^tors^. 305 

Twins, the B-azilian 361 

Typewriter, Underwood 325 

V 

Vehicle, electric. 889 

Vessel, sailing. American, 17r 

VeterinaiT table. 276 

Viaduct, Riverside drive 33, 38 

Village, an Indian 296 

V Iper, torpedoboat :^29 

Vulcanizing apparatus 406 

Tulcanizing press 102 

W 

Wagon, electric, Wood's 808 

Wagons, militaxy 373 

Wastier. rubber 97 

Washing machine 260 

Water colors, making 293 

Water gage attachment 3/3 

W atemdicator. simple. - 165 

Water level, simple 229 

Water measurement.. 85 

Water motor, superheated 116 

Weighing moving cars 104 

Wharves at Tlen-Tsin 117 

Wheat crop of California. .. 3 

Wine for fighting flre 340 

Wisconsin, battleship 353 

Wood, tireproofing 49 

Wrench, novel. 412 

Wrencb, ratchet 388 

Wyoming, monitor 3;i2 

Xlphopagi.BrazUlan 361 

Y 

racht, self-sailing. 66 

Z 

Zeppelin, Count 88 

Zoea, a. 71 



S 

Saale, burning of the 21 

Sash weight, new 70 

Saw, grooving 212, 

Sawmill. Chinese 37 i 

Saw, rotary 25 

Scale, per cent., cotton 212 

Scarifier for macadam 248 

Schooner, coal carrying 337 

Scrapers, power 388 

Scraping tool 148 

fr^crew propeller, novel 311 

Scidpin, California 411 

Seneca cbief, a 298 

Shafting, keyways on a92 

Shelf, book, divisible 412 

Ship air. Dumont's 7 

Ship, air, Zeppelin's 88 

Shutter, fireproof 36 

Sign, illuminated 840 

Silk from spiders 133 

Skid, road, lumber 410 

Skins shedding 100 
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to illustrated articles. 



A 

Aborigines o f the Nilgirls *203 

Abruzzi expedition, the. . . 163 

Academy of Sciences, National 

323, 347 

Accident, a curious 295 

Accumulator, Majert 181 

Accum ulator, new 292 

Accumulators, German 87 

Accumulators under water 147 

Acetylene black H9 

Acetylene, explosion of 311 

Acetylene generator, new '164 

Acetylene lamp ♦372 

Acetylene on railways 137 

Achievement, a great 88 

Acid, pbosphoric, in oysters.. .. 260 

Add, sulphuric, manufacture 74 

Acid, sulphuric, processes 75 

Actino-electric phenomena S07 

Aerostatic exhibit s *282 

Agric Itural exhibit, Amer.. ... 108 

Agricaltiire, new, of tropics 67 

Agriculture. Sec, report of 375 

Air-brakes, coupling for.. ♦20 

Air-directing device *12 

Air, free, temperature Ml 

Air, hquid, automobile *SiB 



Air, liquid, experiments on 215 

Air, liquid, machines 215 

Air, liquid, preservation 87 

Air, regeneration of 163, 219 

Air resistance 130, 134 

Air resistance to moving bodies 167 

Airship, dirigible, Roze "392 

Airship, new ♦7 

Airship. Zeppelin's *88, 258, 375 

Alabama, battleship. ..... *155 

Alcohol, anti. sermn 35 

Alcohol as a fuel 871 

Aleutsof Alaska *216 

Algae, use of 295 

AUoy.new. 298 

Alumina and calcium oxide 371 

Alummate, mouocalcic 371 

Amalgams, experiments on 211 

Ambulance service. London 118 

America cup contest 386 

Anchoring device *217 

Andree buoy, opening 170 

Aniline dyes for leather ... 236 

Animals, Importation of '^^ 

Animals that bloom 387 

Animals, wild, of Africa 67 

Antarctic expedition, new ^ 

Anthracite, handling ♦341 

Antiquities. Grecian 378 

Ants, strategy of 40 

A paratus, home-made 307 

Appropriation, G^ithmann gun . . 410 

Apes, man from the 390 

Ararat, Great, ascended 163 

ArchEeoiogical news 58 

Archaeology at Dep. Pine Arts.. . 123 

Architects, naval, meeting 322 

Armadillos *394 

Armor controversy settled 322 

Armor, Harveylzed ♦24 

Armor plate bids 114 

Armor plate makers 258 

Army ration, tropical 59 

Arsenic In beer .. 392 

Artillery, Chinese 98 

Artillery practice, N. Guard. ♦es 

Ashantee, railway in 342 

As others see us 67 

Association. British...... „ 185 

Astronomy, photographic 183 

Astro-photograph y 212 

Atmosphere, composition 295 

Attorneys, patent, bogus 323 

A utomoblle attachment . . SI 

Automobile bll. electric 359 

Automobile exhib., Chicago ♦aiS 

Automobile exhibit., Trenton 106 

Automobile exhibition, the 831 

Automobile fete, a 26 

Automobile in the army 151 

Automobile, kerosene 842 

Automobile license 213 

Automobile, liquid air ♦343 

Automobile, new form ♦lOl 

Automobile news . . .26, 42, 70, 86, 
151, 166, 188. 202, 230, 250, '.^78. 

311, 342, 359, 390 

Automobile numbers 235 

Automobile race mee 51 

Automobile races. New Jersey. .*219 
Automobile races. Newport. .150, 170 

Automobile risk, tbe 202 

Automobile show.. ♦;il4 

Automobile show, Chicago 195 

Automobile speed, determ ♦262 

Automobile, steam ♦357 

Automobile, steam, new 151 

Automobile suit, interesting 278 

AutoUiOb'ile tax in Spain 3I0 

Automobile train, armored 278 

Automobiles, alcohol for 371 

Aut'.mobiles. electric 26, ♦308 

Automobiles, fire "264 

Automobiles, fuel consumed 342 

Automobiles, military. 26, ♦373 

Automobiles, motor for ^277 

Automobiles, motor for ♦389 

Autometer, electric, new 230 

Automobiles, Paris Expos! ^405 

Awards at Paris Exposition 131 

Awards at the Exposition 74 

Awards, Exposition ■■ 211 



Babylon, history of. 138 

Bacteria, light froni 343 

Bac erlii, phosphorescent 249 

Bakairi people, the 138 

Balloon accident, Paris 187 

Balloon, across Europe in 410 

Balloon ascent at Berlin 263 

Balloon ascent at Vincennes 247 

Balloon, dirigible. Roze *392 

Balloon telegrapby 56 

Ballocn trip, Faure*s 215 

Ballooning exhibits *283 

Baniinote, Chinese 3^ 

Barium in plants 74 

Barometer, a new 326 

Basket modeler, a .■■.- 230 

Basketry, Indian ^57 

Bat euano caves ; 251 

Baths, photo., residue 123 

Battery, gas, new.. I'JO 

Battery, new type of . . ^292 

Battlesbip Alabama *15b 

Battlesbip Kentucky *y3i 

Battleship Wisconsin *358 

Battleships, armament 162. 167 

Battleships, new — ♦SIS 

Battleships, our — 34 

Beaches, preservation of. 359 

Beer, arsenic m 392 

Bees as poachers 197 

Bees, wild, attack by 307 

Beet sugar, waste, use 1*2 

Belieisle, attack on ... *41 

Belleisle, experiments with 156 

Ben Hur, stage effects. »I19 

Benson, Orris, progress 59 

Benzine, tbe rlBb of.... 186 

Berlin. strangers in 215 

Bicycle, folding *244 

Bicvcle handle-bar ^341 

Bicycle motor ♦lOO 

Bicycle, mutor, lady's 390 

lUcycIe. musical. . — ^75 

Bicycle track. California ^27 

Bile, antiseotic proper les. 398 

Biograph. vibration in 215 

Boat, submarine, 70-knot 194 

Boiit, submarine, Baddatz ■ 6 

Boat, torpedo. Dupont ^52 

Boat wrecKCd by whale ♦165 

Boats, motor, on Dead Sea 136 

Bog slide, curious 295 

Boiler, water-tube, trial 242 

Bai era, water-tube 130 

Books for the blind ... . 87 

Books, new, , 413 

Bones, bft«teria in 366 



Boot, patent 234 

Borax in Europe 

Boston and America cup 

Bouttelllenstein 

BottI CB , gutta-percha 

Brake . street car 

Brakes, a ir, coupling 

Brass poison _ 

Bread making in Paris ... 63 

Bricks from glassworks refuse. . 381 

Bridge, cantilever, Niagara ♦S39 

Bridge, draw.new *11 

Bridge, Kinzna , *262 

Bridge. memorial-. .-.- 274 

Bridge over the Thames 167 

Bridge, railroad, Ga' vestoh 279 

Bridges, reservation. Niagara's.. ♦187 

Bridles, kite, flexible •213 

Briquettes, coal ^356 

Briquettes, sawdust 23 

Broadway Chambers *234 

Bromide prints, toning 4''8 

Bronze, silver 1S5 

Bruges, port of, work on 103 

Buddha, tomb of 2611 

Building Loan Association 1/4 

Buildings, public, U. 8. COSt ^*«' 

Bullet wound, curious 215 

Burial grounds, Ming o" 

Burners, Welsbach 211 

Burrowers, armored ♦^Si 

Butter, rancid 74 



Cable, from, to trolley 146 

Cable-grip for mine cars *260 

Cable, submarine, anniversary... 278 

Cable, submarine, new Ifil 

Cables, insulating, paper In.. ... 247 

Cabs, closed, vs. health 339 

Cactus in a flask 211 

Calcimine deposit, new 44 

Calcium carbide 24^ 

Calcium carbide Industry. 23 

Calcium carbide, new vae 263 

Calculator, ingenious *54 

California, cruiser ♦Sfi 

Camera, feat with the *75 

Camphor of Formosa 118 

Canal, Elbe and Trave 135 

Canal, Isthmian, report. 8|0 

Canal. Isthmian, tbe 3;>4 

Canal , Kiel 26 

Canal, power. Massena •SIO 

Canal. Sault Ste Mnrie, improve. 41 7 

(^anal, Suez, widening of. 391 

Cancer, researches on 280 

Carbon fllaments. dislnteg 103 

Cardifl", castle of old. 58 

Car for invalids 39 

Cars, Amer., in New Zealand — 311 

Cars, device to wash 74 

Cars, motor, new style 181 

Cars, moving, weighing *104 

Cars , pressed stpel 35 

Cars, steel, accident to ^297 

Cars, street, American 2S& 

Cars, stree t, electric, 371 

Cars, water motor for *116 

Carriage, disappearing.. *121 

Carriage, selden. •827 

Carriages, motor, alcohol for SH 

Carrier pigeon service 217 

Cart, tipping, steam ♦148 

Carthage of to-dny 298 

Cartridge, an electric 7C 

Caseol 279 

Cask, height of liquid in 415 

Castleof Ulysses.... 27 

Catalogue, Brit. Museum 215 

Caterpii lara t> op a train 75 

Cathode rays 291 

Cave, sacred, of Zeus, 199 

Caves, bat guano 251 

Caviar 99 

Celluilih 215 

Cellulose, new form of 99 

Census of United States 2ftfi 

Century of progress, U. S 

Charleston, cruiser 

Chemistry, applied, congress.. 

Chemistry of soot 

Chemists, agricultural 

Chicago race-meet 

Cfatme. electric, the ♦» 

Chimney, a spiral 

Chimney sbait, huge 

China and Chinese *37 

Cbina, campaign, problems 117 

.China, education In... . 70 

China, improvements In 66 

China, mines of, labor in 191 

('hina, polyglot 131 

Chincba, Islanda of 212 

Chinese, unscientlBc ^261 

Chromium and ammon. f>alt 172 

Chronoscope. Queen-Scbultz ^68 

Circus, American, in Europe 307 

(Jity, stone, N. Mexico... 92 

Clams, supply diminishing 839 

Climate of new possessioos *17l 

Clock, electric ^ ♦346 

Clock, interesting 180 

Clothes-washing machine ♦260 

Clouds, ehootingat 371 

Coal, American, exports 179 

Coal, Amer., for London H8 

<oal, American vs. English 289 

Coal, anthracite, handling ♦81: 

Coal br quettes... . ♦SSO 

Coiil consumption, furnace 311 

Coal consumption, London 247 

Coal, energy from 19 

Coal gas 2l4 

Coal, high-priced, in England.... 161 

Coal. in England 20? 

Coal in Japan 868 

Coal, soft, mining of 37^ 

Coffee industry in Africa 29E 

Coherers 3 9 

Coherers, sensitiveness. 87 

Coke, foundry. . 86 

Color reaction of Klunge. Wi 

Color screen, the 246 

Color screen for telescopes ^186 

Color treatment, Pan-AuL Exp. .♦293 

Comet, a new : . . . 75 

Comet, Brooks* ♦ISO 

Commerce of (J. S., foreign 59 

Compound,, chemical, curious 18 

Compromise, uof ortnuate 4 

Congress, physical 195 

Conveyor, electric, *.b76 

Cargo, French 35 

Congress, electrical 147 

Constructor, cbief. U. S. Navy. . 854 

Consumption, deaths from 

consumption, treatment of. ... 

Cooking, electric 

Cooking utensils, electric 

Copper sheathing , 
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Copper sheatbing.Kalvantc act.. 210 

Corinth, discoveries in 4 

Cotton crisis, Liverpool 230 

Cotton per cent scale *212 

GouplinK lor air brakes *20 

Couplings, automatic 103 

Crab, oyster, the ♦Tl 

('ran e, floating, Sydney 229 

Cruiser. 22 knot, new 90 

Cruiser, armament of 167 

Cruiser, armored.. 50 

Cruisers, armored, new ♦.104 

Cruisers, Krench.two ♦278 

Cruisers, new, armament 162 

Ciu'sera, protected, U. States ...♦39s 

Crystals, liquid 247 

Cuba, patent rights in a<J7 

Culm banks 227 

Cup, America, Boston and 886 

Cup contest, American... 258 

Currents, electric, from light 307 

Cycle, motor. Marsh +100 

Cycle performance, unique 1^5 

Cycleway, California '27 



D 

Dado-head. . +212 

Demon . disappearing ♦393 

Deutschland breaks record 163 

Deutschland. quick passage 211 

Deutschland, record of 186 

Peutscbland, the 34. *72 

Developer, a powerful 107 

Developer, kachin 1;;! 

Developer, new 44 

Dextrose, production of 183 

Diamonds, the. of steel Vi2 

Die-sinkers, engine for , +84 

Die-sinking appanitus ♦280 

Discoveries in Asia Minor 299 

Diseases, infectious, London ... 34 i 

Dish, wood, machine *180 

DivinfT bell, a larere 26 i 

Dock construction, fireproof. ... 354 

Dock, dry, navy yard ^246 

Docks at Hoboken, burning +21 

Docks, fireproof.. .. 18 

Dragon-fiy nymphs 309 

Drawbridge, railway, new *11 

Dredge, electrical *2{3 

Dredges on the Mississippi *6 

Drowned, raisina 1 he .^42 

Dry dock, navy yard 246 

Dupont, torpedo boat ^53 

Dust on electric wires 106 

Dyes for leatber.anlUne.. 236 

Dynamite, destruction by 156 

Dynamite magazines, protection. 69 



E 

Earth, sme of the 250 

Eolipse, sol ar, film of 359 

Eliectric discharge, continuous. . 279 

Electric works, Qerman 83 

Electrical notes 26. 39, 55. 70. 

87, 103, 135. 151 183. 199. 215. 

234, ^47. 263. 279. 295, 375. 391 

Electrical plant. Harvard. 53 

Electricity, atmospheric, theory. 39 

Electricity in agriculture 70 

Electiicity meter, new... 391 

Rlectricity, theory of 267 

Electro-chemical congress 42 

Electro-engraving *20 

Electroscopes . ■ 26 

Elephants, lusks of 200 

Energy, electric, production 216 

Energy, electric, source of 279 

Energy, twentieth century 19 

Engine governor wanted. 306 

Engine, marine 10! 

Engine, reversible. *277 

Engine, steam, simple 314 

Engine, traction, Scotte ^373 

Engines, high i>ower *228 

Gngineering competition, Amer 

34, 82 

Engineering congress, proposed. 39i) 

Enginpering fGat, clever 279 

Engineering methods, American 290 

Engineering notes ^3,39,74, 

87, 103. 135, 151. ler. 183, 199. i 
215, 234, 247, 263, 279, 295, 811 

359. 378 
Engineering work on Danube.. ..♦164 
Encravlnp apparatus* electro. . . ♦'^80 j 

Engraving, electro ... ^20 1 

Engraving, half-tone, making ♦loS 

Envelupe m istener *230 

Rrldu, .uins of 308 

Error, a popular 342 

EJtching process, new.. 375 

Ethnology at Pan-Am. Exp 134 

Europe ti> America overland 165 

Exhibition, ceramic, Russia .... 390 

Exerciser, electric *196 

Exhibition, automobile 331 

Exhibition, internat. Chicago — 51 

Eiblbitlou, Glasgow 23i 

Exhibitors, Amer., award* to — 178 
Experiment stations, Hawaii ... 84 

Rxplonon of lyddite 23 

Explosives, femperature of 43 

Expedition, North Pacific 136 

Expedition, Peary, uews of 330 

E.tports and imps, ofthe world., 886 

Kxpositi.<n awards 211 

Exp sltion, Pan-American. »329, +361 
Ex;»i>sition, Paris. . . .*86. ♦IS?, 147, 

♦152, ♦164, ♦leS. ♦ISI 
Exp sition. Pari', awards... I3l 

Kx >08ir.ion, Paris, close of 332 

Expoiiti^n. PariSt notes.5, 18, 35, 

54, 103, 115 

F 

Faces, false, industry 198 

Fans, air-directing device for.. . . ^12 

Fati ' . whittled. *2 13 

Ferry, steam, Copenhagen.. 279 

Filtration of water suppiy 386 

Fire, accidental. 148 

Fire automobile ^264 

Fire department. New York. 87 

Fire flgbtlDgwith wine "340 

Fireproof dock c nttruetion.... 354 

Fireprooflng woid... ^49 

Fire saving apparatus. 170 

Fires, great, ofthe world 154 

Fish, blind, Kentucky '. 156 

Fish poison 393 

Fl-.be*, common 106 

Flond-gate. automatic *69 

Fly wheel.a 150-ton *280 

Fiy wheel expl sions 87 

Food, chemical 75 

Fjolklller, the ^59 

Force, centrifugal, lessons in — 322 

F.TOst, petrified, of Arizona ^91 

Forestry, experiments in 339 

Forestry supervisi'-n 344 

Forts^f Dover, Bng 359 

Forum, excavations in.., 244 

Foundry c> >ke :^6 

Fountain, electric, new 343 

FOx huntlog, facilitating 39 

Freezing of meat, the 199 

freight conveyors, electric ♦376 

Fruit.anew 132 

Fuchsine, etymology of 324 

Fuegvanos. dying ui. 138 

Fuel from mud 183 

Fuel ^as 227 

Fu^l. petroleum, forships 83 

Fuil. sawdust — 331 

Fuel scarcity in Russia 39 

Fuel, turf as 283 

Furnace, Siemens, Llthgow 149 



G 

G}flge, marking, new ^42 

Gage, rain, automatic 325 

Giige, water, attachment *37.i 

Call of the earth 150 

Gallium, etymology of Sii 

Galveston di-'a>ier. the 194 

Galveston h urrican e ',^58 

Game, pr. tection of 82 

Garbage di p 'sai, New York 4 

Garden , ^ cho L of Eur- pe 259 

Gas, acety ene, < n railways 137 

Gas battery, new 130 

Gas, enriching 295 

Gas,fnel.. 227 

Gas eeu erating plant, a.". ^261 

Gas, illuminating 214 

Gasligbt. incandescent.. 122 

Gas main, laying a *169 

Ga«, penny-in-the-slot 199 

Gas, water, econom produc 4U5 

Gas, water, poisoning by 247 

Gases, puriflcat'.on i^f 291 

Gases, some new l-i5 

Generators, three-phase *2'2S 

Gene^ta. last of the. ^155 

Geography at Amer. Assoc 22 

GJeoloyry at Amer Assoc. 22 

Georgia, battleship *.il2 

Geysers still act.ve 87 

Glacier. Muir, de>troyei3 5 

Glaciers, Swiss, movement of . .. 184 

Glasgow Exhibition 1801 231 

Gloves, insulating, p ize for 91 

Gold, Egyptian 298 

(Jnld mining in Georgia ♦lO 

Governor, engine, wanted 306 

Gram from m u m m v case • 163 

Gradient railway, Half ord ^408 

Gravest ne, remarkable ^328 

Great Britain, foreign trade.. — 39 

Great, Britam. prosperity of isi 

<4reece, antiquicies of 378 

Gr p, cable, new ♦aso 

Groyne for beaches 359 

Guam as a naval station 307 

Guiiu .bat ^51 

Gumwood pavements 391 

Gun, Canet +36 

Gun carriage, Howell 121 

Gun, centrfujal. the 290 

Gun. Creusot. huge 263 

Gun, Krupp, h^me of 188 

Gun, Gathmann. appropriation. , 410 

Gun, naval, new *376 

Gun, Pom-i'om 136 

Gun, 16-inch. new.. ♦2C1 

Guns and armor, mfr. of ^24 

Guns, efficiency, comparative.... 338 

Guns, heavy, firing 313 

Gustavo Zed6 154 

Gutta percha, a new. 187 

Gutta percha bottles, subst . 389 

Gypsine 39 



H 

Hail f-torms, dispelling 371 

Halo, extraordinary 118 

H all of Fame, name * for 279 

Hand lab .r in Chinese mines 194 

H andle-bar. bicycle ♦;^41 

Harrows, attachment for *277 

Harrows, novel ^197 

Haskin, De W itt C 99 

Hat% Panama 198 

Hawaii, experiment stations . . 84 
Hay, spontaneous combustion of 277 

Heating, raeehani-m if 263 

Heart, displacement » f , . . . 23 

Healing, electric , 137 

Heavens in August.. 51 

Heavens in November..... 275 

Heavens in Oct ber 195 

Heavens in September 131 

Heavens, photograph of 91 

Heavens, the. in December 339 

Hichborn, Constructor, retired.. 354 

Hoi'k and lidder. electric 264 

Horse operating table .^276 

Horse sickness, S 'Uth Africa — 23 

H.js-e cart, electric +264 

Hot-bt.x cooler 150 

H> >uses, asbesto ', portable 167 

Hurricane, Galveston 2.^8 

Hydrometer syringe ^292 

Hydroxylamine, free. 163 



I 

Ice habit in Great Britain 118 

Idaho, irrigati m of ^149 

Imports and eip. of the world. . 386 

Indian, substitute for term 280 

Indians, white ♦lOi' 

Indican..... 67 

Indigo in Cambodia 259 

Indigo in Java ,. 167 

Ink. distributing 279 

Insect strategy 150 

Insects, uses of *267 

Insurance strike, Austria 391 

Invasion, the yellow 186 

Invec tion. another 194 

Invention probably lost 375 

Invention, progress of 259, 330 

Inventions recently patented..l2, 

28. 44, 60, 76. 93, 108, 124, 140, 

156. 172. 189. 204, 220, 2.% 25i, 

2K8, 284, 300, 316. 332, 347. 363. 

379, 395. 413 
Inventions, sugar, wanted . . ... 355 

Inventor, tip from a 182 

Inventor;*, tips for. 42 

Ion on 75 

Iron, action of carb. acid 259 

Iron and steel, carnage of 278 

Iron and steel c rrosion 214 

Iron and Steel Institute 387 

Iron mine, the greatest 386 

Iron, molten, ciirloadsof 389 

Iron, selenites of. . . 90 

Iron works, Krupp 165 

Irrigation in the Eastern States. .^4 
Islands of Chincha 212 



Japan, coaHn.... 363 

J apan, statistics of 26i 

Jelly fishes, Pacific 107 

Jipijapa.., 198 

Jipijapuhats 198 



K 

Kachin deveioper 124 

Keeler, Prof. J. E., death 131 

Keller, Helen.. 247 

Kelp burning in Hebrides 184 

Kentucky, battleship.. ... '134 

Keyways, square for *^9'i 

Kiel Canal, operations of. 26 

Einzua viaduct ♦262 

Kite and balloon station 136 

Kites, flexible bridles on ^213 

Kite flying, high. . . ^74 

Kites, signaling with 232 

Knot, a curious ♦372 

Koumiss, home made 204 

Krupp iron works 165 



Lamp, house, acetylene ♦372 

l.,Limp, incandescent, new... 103, 213 

Lamp, the Nernst.. ♦ISS 

Lamp post, patent 199 

Lamp, spiral, globe ^180 

Lamps, living ^168 

Lamps, oil, street 215 

Lathe-dog, collapsible *2l4 

Launch of the Wjomii^ *232 

Laundry machinery 150 

Leather, aniline dyes for 236 

Lecture hall, museum 375 

Legation. tJ. S., Peliing ^117 

Lens adapter, simple 44 

Leonids, displiiy, failure 355 

Letter deliverer, automatic 390 

Level, hydrostatic, simple ^229 

Library at Nippur.. 134,179 

Lichens, hyphal and genid ele- 
ments 87 

Life-saving devices ♦3^5 

Light, arc. blue color of . . 247 

Light, bact'irial 3i3 

Light, electric, selling 279 

Li^ht. gas. incandescent 123 

Light,- monochromatic 163 

Lmht, most economical 247 

Light, penetrative quality.. ^200 

Lighting train. Transsiberian.... 408 

Lightning, artificial ♦340 

Lightning conductors, improved 391 

Lightning flash, length of 199 

Lightning, freaks of 135 

Liehtning, loss of life by 6 

Limans of Odessa 215 

Limestone pierced by snake 52 

Line, a seaboard 278 

Liners. German V?. English 179 

Liquid air automobile *343 

Liquid, determ, height 405 

Liquids tor yun brakes 23 

Locke, high-lift 114 

Locomobile tanks, indicator *165 

Locomobile wrinkles *S2 

Locomotive, an electric *277 

Locomotive, largest ♦lOl 

Locomotive accident 395 

Locomotiv, a new 295 

Locomotive snow pJow* *132 

Locomotives in England 234 

Locomotives, mining ^309 

Logging in Northwest *409 

Luggage on English trains.. 199 

Lumber ratt-* of Oregon +139 

Lumiscriplior, the 234 

Lyddite explosion 23 



M 

Machine for rail-breakmg *265 

.Machines, alternating 266 

Machinery, Amer. exports of . . 148 
Machinery, polyphase current... 183 

Machinery- saves labor 7 

Mall service, office building 265 

Miliaria, coas^t of Africa 163 

Malana, extirpation of 247 

Mantfcs, preservation of 359 

Map. the oldest 156 

Maps, tile 56 

Mareorama, the....'. *1S8 

Maryland, cruiser 344 

Mask industry; German 198 

Massena power canal *3]0 

Masts, nomenclature of ^59 

Matter, de8tructil»iiity 263 

Manna Loa, eruption 22 

Meat, frozen 135 

Meut, refrigeration of 159 

Mercury iodide, crystalline 146 

Mess-ages, synchronized 147 

Metal-etching process ... 375 

Metals, detection of 302 

Metallurgy at Exposition ^213 

Me <)B9, failure of display 355 

Meteorite, remarkable 23 

Meter, electricity, new 391 

Meter, telephone *372 

Metric system in Congress.... 386 

Metric system In Russia 330 

\ietric units, abbreviations 156 

Metrology of Rome.. 122 

Milk, condensed, wafers of 359 

Mill, rolling *52 

Milwaukee, cruiser ♦393 

Mine disasters ... 23 

Mine, iron, greatest 386 

Mines, Chinese, hand labor 194 

Mming congress, intematl 99 

Mining exhibit. United States... *lSi 
Mining product. Great Britain... 74 

Mining, soft coal 374 

Mississippi Biver mouth 98 

Mites, blacking 298 

Models in palace of Austria ^185 

Moissan, experiments of... 146 

Moldavite 200 

Mongoose and snake bite 118 

MonitiT Wyoming *232 

Mono-rail for high speed 242 

Mono-rail road •212 

Montanwax. 183 

Monument to Ruskin. 283 

Mooring device ^217 

Mooring device, new 17tJ 

Morse. [*rof., residence of 374 

Mosaic in wood ^344 

Mosquitoes, facts regarding .... 162 

Moaquiiges, malarial *8 

Moth, pantry ,. 250 

Moths. Leach collection 375 

Motor car test, proposed 390 

Motor for automobiles *277 

Motor for electric vehicles *389 

Motor, current, i uszkar ♦SOI 

Motor cycle. Marsh ♦lOO 

Motor, electric. .. ., ^84 

Motor, electric, simple ♦362, *378 

Motor haulage, garden 166 

Motor, a recharging ♦389 

Motor, steam turbine '2\5 

Motor, storae battery 102 

Motor, water, cheap *395 

Motor, water, railroad. *116 

Motor, wind or water ^391 

Motors, induction 199 

Mueller, Max, death of 291 

Museum of Munich.. 279 

Museum. U. S. National 275 

Mushroom, a large 54 

Mushrooms, poisonous 118 

Music, Siamese 342 



N 

Nail machine, novel ^20 

Naphtha launch explosion 147 

Niiture. unity of 282 

Naval progress tor 19C0 226 

Navy , our, increase of 50 

Necropolis, an aicient 299 

Nefs, some famous 236 

Net, life-saving, new 307 

New Jerspy, battleship ... .. ..♦SK 

Newport navai maneuvers 259 

Niagara rapids, through +59 

Nicaragua canai. .... 354 

NickeL selenides of .308 

Nilgris aborigines of ^203 

Nippur, library at 179 

I Nobel prizes, the 227 

North German Lloyd, exhibit... .*245 

Notes and queries 414 

Novelties, recently patented ^412 

Nut Jock for propellers 90 

Nydia. yacht +56 

Nymphs, dragonfly 309 



Lafayette, statue of... *43 

lia Lorraine, new liner 258 

Lamp, Edison, anniversary 103 Ocean, mastery of 211 

Lamps, electric, socket for ♦iiae , Ordnance bureau report 386 



Ordnance, Pan-American. 172 

Ore, iron, accident to 359 

Oregon, damage to the ^197 

Oregon, salvage of ♦136 

Osmium, compounds 262 

Oxa lates. pallado 210 

Oyster, guardian of the ^71 

Oysters in Europe 291 



Packing, a new ^69 

Pagodas 279 

Paint striper, improved ♦325 

Palace of Austria ..♦184 

Palace, i lectric, Exposition ^231 

Palace of Huneary '105 

Palaces, optical and electrical... 54 

Pailad o oxalates 210 

Pan-American exposition.. ♦329, ♦SOI 

Panama hats 198 

P-mtry moth ♦SSO 

Paper, perishability of h09 

Paper, photographic 92 

Paper, printing, formula 186 

Paper, sensitive... .^ 54 

Parachutes, signaling with 232 

Paris Exposition. ...♦86. 117, +152 

•164, *168, "184, +260 

Park, new Washington loO 

Park, Zoological, New York 90 

Paten t attorneys, bogus 322 

Patent commission bnl 354 

Patent commission report 310 

Patent, an expensive 72 

Patent practice, Victorian 261 

Patent rights in Cuba 827 

Patent suit, important 66 

Patent suit, Selnen ♦327 

Patents, Cuban S56 

Patents, registration of 355 

Patents, report on 60 

Patents, Tesla 171 

Pavements^ gumwood 392 

Pavilion of German Marine *245 

Peanut crop. American 404 

Peary expedition, news from .313, 330 

Peary, letters from .65 

Pepcils, Germfin 359 

PMidulum. Foucault, new form.. 170 

Penmanship, vertical 39 

Pennsylvania, battleship *^ 

Perforator, printing press "69 

Petit Palais, Paris ^137 

Patroleum. Baku 75 

Petrdleum engine, novel. . ....♦277 

Petroleum fuel for warships 83 

Petroleum in Japjan 244 

Petroleum pipe line 292 

Petroleum, spray fuel 228 

Phonograph records. Edison ^390 

Phosphate transporter *196 

Photography, celestial 212 

photography by Venus light m 

Physics, experimental 282 

Physiologv, vegetable 76 

Pictures, sale in Italy 307 

Pictures in wood ♦344 

Pigeon-postal service ♦217 

Pipe, corrosion of . 311 

Pining. lead. Roman 230 

Pithecanthropus, the 181 

riague, bubonic 859 

Plant, hydraulic, a 132 

Plants, meat-eating 387 

PlaTits. sick, hospital for 230 

Plate, photo., new 117 

Plates, fogged, use for 246 

Plates, photo., development.. 85 

Plates, photo., utilization ♦122 

Piatf onn stake h older ♦325 

Plow, snow, locomotive *1^ 

Poison, brass 132- 

Poison. firth 393 

PoUak prize, the ♦345 

Polonium, radiations of ^92 

Port Royal, abandonment 162 

Ports, European, traffic 194 

Post office. United States 166 

Potash soap 894 

Pottery. American »296 

Pouching 199 

Poultry raisers, important to. . .. 75 

Powder, smokeless, safety 130 

Power distribution, electric 199 

Power, horse, at Exposition 23 

Power plant at Exposition ^73 

Power plant, Massena *3lO 

Power plant, metropolitan 106 

Power, water, dist ant Sll 

EMnting, electric. 324 

Printing process, photo 2:^(1 

Prints, phosphorescent 25 

Prints, bromide, timing 408 

Prints, platinum, discolorer 148 

Prize, Pollak, the ♦345 

Prizes. Nobel 2*27 

Prizes, sugar machinery 4i0 

Projection, stereographic 323 

Propeller replaced at sea. 71 

PropeiJer screw 311 

Propeller sbafts, breakage. 101 

Prosperity, nmritime. Gt. Brit... 247 
Proving ground. U. 8. naval.^401, 4U7 

Pump, centrffu^l. gigantic 103 

I'ump. rotary, simple *122 

Pumps, fire, electric 282 

Puppet show. Paris ♦299 



Quartz thermometers 4 



R 

Races, dying, 8. Amer 138 

Radiography, improvement. 18 

Radmm, atomic weight of 309 

Etadium, radiations of ^92 

Radium, spej^trum ot 210 

Rat ts, lumber, Oregon ♦139 

Rail-t>reaker. a ^265 

Rail joints and noises 66 

Rail rolling process, new 311 

Rail, third, on elevattd railway,, 339 

Rail tie-plate *26 

Rails, welding : 74 

Railroad, Belgian, new 23 

Railroad, electric, Germany 263 

Railroad tie-plate +26 

Railroad speeds in 1899 226 

Railroad, undergrou':^d, Paris — ^120 

Railroads, electric, Italian 260 

Railroads of Europe 124 

Railroads, our, present state 274 

Rati wiiy accident, curious. 151 

Railway in Asbantee 342 

Railway, (.arthage-TunIs 298 

Railway, cenrrifugal *185 

Railway. Chinese, another - .... 308 

Railway drawbridge. Boston *11 

Railwav, electric, London... ^40, 

*89. 163, 183, 388 

Railway, electric, new 7, 135 

Railway, electric, miniature. ... 26 

Railway, electric, at Paris .s91 

Railway, London. American 276 

Railway, gradient. Halford ^408 

Railway rack, Sumatra. ♦281 

Railway, Siberian 306 

Riiilway signaling 363 

Railway system, our vast 50 

Railway syrtems, lea d ing. 78 

Railway, underground, Paris — 135 

Railways, congress of 355 

Railways, elpctric. Alexandria.. . 39 

Railways, electric. Berlin 55 

Railways, street, congress of. ... . 275 

Railways, street, electric 371 

Rain gage, automatic 325 

Ramps, traveling . *313 

Rand, J. R., death of 74 



Elatchet wrench, new *388 

Ration, army, tropical 59 

Ration, emergency, test of 328 

Ray, X, wiirk, position 118 

Ray, X, work, status of 118 

Rays, X. experiments 18, ll5 

Rays, cathode 29i 

Rays, cathode, experiments *154 

Rays, X, in Calcutta 199 

Rays, violet, p benomena 307 

Reactions, chemical 203 

Receivers, telegraph 340 

Record, Atlantic, lowering 114 

Red, Englisb 132 

Refuse destructor, large 374 

Residues, utilization 123 

Resistance, air 130, 134 

Resistance, ne it form of 103 

Restorations, in judidous 74 

Bice, hulling machine 199 

Rifle. 16-inch ♦248 

Rifie fire, long range 326 

Rifle magazine, new 135 

Rifle a new 26S 

Rivers, study of 180 

Road . mono-rail ^212 

Roentgen Society, the 83 

Rolling mill *52 

Rolling stoct. New Zealand 31 1 

Rolling stock for Soutb Africa... 343 

Rubber, gathering ♦J28 

Rubber goods, mechanical 102 

RuDber, production of 267 

Rubber, vulcanizing, rapid ♦406 

Ruskin, memorial to 283 



Sand and glass, spent, use 167 

sands, the white 395 

Sash weight, improved ^70 

Saw, diamond, circular ,. 279 

Saw, gr oving +212 

Sawdust briquettes..- 23 

sawdust as fuel 331 

Scale, per cent, cotton ♦212 

Scarifier, mechanical ^248 

School gardens of Europe 259 

Science, Amer. Assoc 5 

Science Assoc. British 1% 

Science notes.... 23, SO, 55, 74, 87 
118. 135, 156, 163, 183, 199. 215, 
230, 247, 263, 279, ^95, S07, 339, 

359, 375, 390 
Sciences, National Academy. .333, 347 

Scorching 108 

Scraper, improved 148 

^'crapers. power ♦;i88 

Screw propeller ^311 

Sculpins, California ..+411 

Sea, mastery of the 211 

.Sea route vs. Siberian railway.... 806 

Seaweed, use as a test 295 

Selden patent suit ♦327 

Selenides of iron 90 

Selenidcs, nickel 808 

Serum, anti-alcohol 35 

s^equolas of California. 306 

Sheathing, copper 266 

Sheathing, galvanic action 211 

Sheathing, wood 266 

Ship, air, new *7 

Ship, air, Zeppelin's ♦88, 258 

Sfaips, sailing, iron 342 

Shipbuilding on Clyde 234 

ShipbU'lding, Pacific coast 338 

Shipping, the world's 197 

Shutter, fireproof *m 

Sbut-otr. automatic ♦;^73 

Siberinn railway and sea route... 306 

Signal service, German... . 263 

Signaling, dot and dash system.. 183 

Signaling with kites ♦232 

Signs, illuminated ^340 

Signs, street 98 

Silver bronze 155 

Simplon tunnel, heat., - 311 

Six Nations village ^298 

Skin disease, light cure 186 

Skin-shedding ♦lOO 

Skirts, septic 108 

Slate, artificial. r 279 

Snails, limestone piercing 52 

Snap-book, harness ^43 

Sneeze- wood 262 

Snow plows, locomotive ♦l^ 

Soap, potash S94 

Socket for incandesc. lamps ^356 

Soda water fountain abroad.. .... 274 

Sodium and potass, amalgams... 211 

Soot, chemistry of 115 

Sounds, production of. 263 

South polar expedition 279 

Spark discharce. acceleration ♦234 

Snectroscope, echelon, improved 333 

Spectrum of radium 21O 

Speyer. imperial tombs 276 

Spider, silk prodncing ♦ISS 

Spiders vs. telegraph wires 87 

Springs, spiral, car, old 43 

Square for keyways ^292 

Squibb. E. R.. death of 295 

StHge eflTects in Ben Hur ^119 

Stairways, inclined, New York.. 187 

Stairways, tr:i veling *al3 

Stake holder. Cowan's ...♦325 

Star in Aquila. new 40 

Starch grains, layers of 156 

Static machine, spark discbarge. ^234 

Station, central, traveling 117 

Statue of Lafayette ^43 

Steam automobile ♦357 

Steam engine, home-made ^314 

Steam, superheated 98 

Steamship competition 290 

Steamship construction $10 

Steamship, up-to-date 50 

Steamships, electricity in 55 

Steamships, German, burning ♦SI 

Steamships, present and future.. ^289 

Steel, American. In England 391 

Steel and iron, carriage of .... 278 

Steel and iron corros^ion 214 

Steel, nickel, recalescent 199 

Steel process, new 215 

Steel, tool 98 

St. Louis, cruiser *393 

Stock, the most valuable 391 

Stoking mechanical 178 

Stone cutting saw 279 

Stones, precious, exhibit of 212 

Storage battery, new 292 

Street signs 98 

Strike insurance in Austria. 391 

Striper, paint, new , ♦325 

Strontium in plants 74 

Sugar beet industry 199 

Sugar bt et waste as manure 132 

Sugar cornered by Russia 275 

Sugar inventions wanted.. 355 

Sugar machinery prizes 410 

Sugar plantations, irrigating. ... 79 
Sulky attachment for harrows.. .♦277 

Sulphur mines, Taccorah 358 

Sun.spotsof tne — .. 12 

Surgery, re-Invention in . . ♦aBl 

Switch, interlocking, electric- — 279 
Syringe, hydrometer ^292 



Table, operating, for horses ^276 

Tanganyika explorations 290 

Telautograph, Ritchie's ^404 

Telegraph, Japanese, first.., 119 

Telegraph line in Germany 99 

Telegraph receivers, photo 840 

Telegraph, printing, Murray 86 

Tel graph, wireless. PopoflPs. .. ?91 
: Telegraphing and telephoriing. . 377 

' Telegraphone, Poulsen .178, ♦ISl 

Teegraphy, aerial 56,1^2 

1 Telegraphy, ether wave 215 



Telegraphy, multiplex 70 

Telegraphy, wireless 135, 263 

Telegraphy, wireless, A frica 4 

Telegraphy, wireless, improved.. 297 
Telegraphy, wireless, latest... ... 242 

Telegraphy, wireless, Marconi. .. 279 
Telegraphy, wireless, me sages.. 70 

Telephone. London-Paris 374 

Telephone, electro-pneumatic. . .♦S88 

Telephone, loud-speaking 151 

Telephone meter ^372 

Telephcne meter wanted 215 

Telephone, a new ♦UO 

Telephone, a news 334 

Telephone stations, Vienna 39 

Telephone, street car 374 

Telephone in Sweden 117 

Telephony, wirelesi 215 

Teleplastic 70 

Telescope discovers theft 54 

Telescope,-, color screen for ♦is-e 

Telescopes, screens of 246 

Thermometer, metallic... ♦Ill 

Thermometers, quartz 4 

Tbird-rail equipment ^377 

Threading machine ... ♦292 

Tiber, high water in 375 

Ticket machine, novel 199 

Tie-plate, new ^26 

Tien-T in, wharves at 117 

Tiieiiaps 56 

Timber of Washington 74 

Timber, Hrength of 4 

Time reckoning i Spam 168 

Tissue, living, discovery 292 

Toadstools, researches on 118 

Tomb Of Buddha.... 260 

Tombs at Speyer 376 

Tool steel 98 

Top, electrical... ^84 

Top spinning. Chinese ♦261 

Tornado, Galveston 194 

Torpedoboat Bailey 244 

Torpedoboat destroyers 151 

Torpedoboat Dupont ♦52 

Torpeduboat Viper ^828 

Torpedo destroyers for Holland. 194 

Torpedo experiments 264 

Toys, Chinef-e +261 

Traction, air, compressed 114 

Traction, electric 55, 347 

Traction, electric vehicle 68 

Traction engine, ^ cotte *373 

Trade mark commia ion 354, 371 

Trade mark, J apanese ■ *198 

Trade mark. Cuban 327, 355 

Traffic, congestion of 3;i8 

Train lighting, Transpiberian... 408 

Tramp question, U. States 334 

Tramay Congress at Paris 375 

1 ram ways, electric, . 871 

Tramways, electric, llerlin 389 

Tram ways, electric, London 151 

Tramways, German 183 

Trant^miHsion, electric 115 

Transportation exhibits 250 

Tran porter, pho phate ♦lOe 

Trappes, meteoroiog. observ'v...^i29 

Tree-, big, California's 306 

Trick, an excellent ♦393 

Trolley, new type of 135 

Truck for sugar transport 361 

Tuberculosis in Pari« 39 

Tuberculosis, treatment of 390 

Tubes, copper, Elmore 311 

Tumor, removal of a 69 

Tunnel, a new... 296 

Tunnel.New Tork 114 

Tunnel, Park Avenue 66 

Tunnel, rapid transit 228, ♦326 

ininnel, Simplon 311 

Turbine, steam, new ♦SB 

Turbine, 8team, the 215 

Turbine, steam, a large 215 

Turbine in steamers 323 

Turbine, superheated steam 98 

Turbine, Swiss ^324 

Turf as fuel 288 

Tu!-ks, elephants' 200 

Twins, xiphopagons *361 

Typewriter, Underwood ..*326 

V 

Vanillin 74 

Varlag, trial trip 311 

Vebicles. electric, Woods' ^308 

Vessel, tailing, new era of 182 

VesseU.war, high speed 82 

Vesuvius, erupt, threatened 375 

Viaduct, Kinzua ♦262 

Viaduct. River:ide Drive ^38 

V adnct, steel, Burmah. 88 

Vlagraph the *267 

Vibrations, in weighing *104 

Village, Six Nations.. *298 

Violet scent.. 75 

Viper, torpedoboat ♦328 

Volcanoes, New Zealand 64 

Vulcanizing press 102 

Vulcanizing rubber, rapid *406 

W 

I Wagons, military. *373 

Wagons, motor, Daimler 166 

Walnut, rival to 135 

War signals with kites 232 

War vessels, high speed 82 

Washing machine.. ^260 

Waste, disposal of, Paris 219 

Water gage attachment +372 

Water gas. econom produc 405 

Water indicator, simple ..♦165 

Water level, simple +229 

Water measurement, Colorado.. ♦85 

Watermotor, a cheap ^395 

Watermotor. novel *391 

Water motor, railroad *116 

Water power.-, distant 179, Sll 

'Water supply, filtration of 386 

Water supply of New York 210 

Water, Holland's fight with 35 

Wax, montan 183 

Weeds, sea. use of 295 

Weighing railway cars ♦•4 

Weighing, vibrafions in ^104 

Weightsof Rome 132 

Welding with thermit.... 167 

I Welsbach burners 211 

Whale wrecks a beat "165 

I Wheat crop, California *9 

Wind motor, novel ♦391 

Wine as fire extinguipher *340 

Wine, preservation of , 39 

Wire-fence machine, a 328 

Wires, stringing 246 

Wisconsin, battleship. ♦358 

Wisconsin and Variag 342 

Wood, flrepro. flng +49 

Wood, melting 359 

Wood, preservation of 133 

Wood sheathing 266 

Wrench, ratchet, new ♦388 

Writing by lightning 234 

Wyoming, launch of ♦232 



Xiphopages, Brazilian ♦361 

Xiphopages, operation on 83 



Vacht races at Paris 53 

Yacht, self-sailing ♦Se 

Yacht, steam, 40-knot 274 



Zinc telenide, formation.. 



December 29, 1900. 
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Ualnable^ Books! 

* * * 

EXPERIMENTAL SCIENCE. 

By GEORGE M. HOPKINS. 

Tuis is a book full of 
interest and value .tor 
Te^ch ers. Students, 
and others who desire 
to impart or obtain a 
practical knowledge of 
l*hysics. ihis splendid 
^ork gives young aud 
old sf-mething worthy 
of thought. It has in- 
fluenced thousands of 
men in the choice of a 
career. Ir wili Kive any- 
one, younK or old, in- 
formation that will en- 
jible him to compre- 
hend the great im- 
provements of the day. 
It furnishes sugges- 
tiinis for hours of in- 
structive recreation. 

20th edition. Revised and enlarged. 914 pages. 8:^0 
iliiis. Elegantly bouTid in cloth. Price, by mail, post- 
puld. S4.00; Half Morocco, S3. 00. 



THE SCIENTIFIC AMERICAN 

Cyclopedia of Receipts, 

Notes and Queries. 

Edited by ALi'.ERT A. HOPKINS. 

12,500 Receipts. 7S5 Pages. 

This splendid 
work contains a 
caref u 1 compila- 
tion of the most 
useful Receipts 
and Replies given 
in the Notes and 
Queiies of corre- 
spondents as pub- 
lished in the Sci- 
KNTIPIC Ameki 
CAN during the 
past fifty years; 
together with 
many val u ab le 
and important ad- 
ditions. Over 
12.000 selected 
Receipts are here 
collected ; nearly 
every branch of 
the useful arts be- 
ing represented. 
It is by far the 
most comprelien- 

Psive volume of the 
' kind ever placed 
before tbe public. 

trice S5 In cloth; $6 in sheep; $6.50 in half mo- 
rocco; postpaid. 

AN AMERICAN BOOK ON 

Horseless Vehicles, Automobiles 
and Motor Cycles. 

Operafed by SteaJi. Hyclrorarliou, Electric and 

fneuraatic Motors. 

By GARDNER D. H15COX, M. E. 

Author of "r.a«. OiiboUih- anil <H1 Vhpoi- Kiib1ii««," 

and "llctliaiikiil -Miniiii<'iit», l»cvl<c» 

am! AppHaiu-e**." 

Price $3.00 Postpaid. 

This work is written on a broad basis, and comprises 
in its scope a full illustrated description witti details of 
the progress and mauufacturing advance of one of the 
moat important innovations of the tunes, contributing 
to the pleasure and business convenience of mankmd. 

The make-up and manngenient of Automobile Vehicles 
of all kinds is liberally treated, an* in away that will be 
atipreciated by those who are reaching out for a better 
kiKiwIedgeof tbenew erain locoinotlou. . ^ ^ ..,, 

Tbe book is up to date and very fully illustrated with 
various types of Horseless rarriages, Automobiles and 
Motor Cycles, with details of the same. 

Itarse Sto. About 400 paKes* Very Fully 
Illustrateil. 



A Complete Electrical Library. 

By Prof. T. O'CONOR SLOANE. 

An Inexpensive library 
nf the best huoka on 
>:iectricity. Put up m a 
neat folding box, as 
shown in cut. Kor the 
student, the amateur, the 
workshop, the eUictncal 
engineer, schools and 
colieaes. Comprising five 
books, as follows: 
Arithmetic of Electricity 

138 pases, . . . *1.(X) 
Klet^tric Toy Making, 140 

Dtigeb,'. .... ^1.0<' 
How to Become a Sue- 

cessfii Electrician, l?** 

paiies ll.OO 

Standard Electrical Dic- 
tionary, 682 pages, *3.C0 
Klectricity Simplified, 1.^ ^^^ Volumes. 1,300 pa$6fi, 

pages,, .... $1.00 and over u50 illustrations. 

A valuable and indispfn^able addition to every librai-y. 

Our (Sreat Suecial Oiler.— We will send prepaid 
the above live volumes, handsomely hound in blue cloth, 
TOith silver lettering, an* inclosod in a neat foliiiiichox, 
an shown in the illustration, at the Special Reduced 
Pi-ice of $5.U0 for the complete set. The regular 
price of the five volumes is $700. 




Washboard, G. W. Chatters, Sr 664.125 

Washing machine, A. A. Casler. 6*14,124 

Washstand. W. S. Hamm (KB.SSg 

Water gafcre. K. Engels g;4,011' 

Water wheel jroveruor, A. Sohulze 664.337 

WeighinK machine. E. H. Cook 6ii4..^13 

Weighing iuaclune, A. Crawford 6t;:i.'.).V.t 

Weifihiiif^ inucliiue. coin controlled, E. II. Cook.. G()4,23.') 
Wheel. See Polishing wheel. 

Winch. U. A. McLeod 664.171 

Wire splicing machine. W. F'. Kintzing (;(>4,:i2tl 

Woodworking machine, P. P. Bostwick '. 664.311 

Work support, K. Dawson 66;j,9e;0 

Wrench. See Nipple wrench. Tire bolt wrench. 

Wrench. L. H. Kroke &13.970 

Yarn reel, M. J. Nordmann 6U:{.925 

Yoke, neck. T. De la Mare 6W.23« 

Zinc, recovering, C. Hoepfner 664,269 



Mauic 



DESIGNS. 

Air cushion. Meinecke & Ho^'an 33.763 

Bunion or corn shield. .1. .1. Georges 33.764 

Car coupling cam block, P. Hien 3;j,7o3 

Car coupling draw head. P. Hien 33.752 

Car coupliniT knuckle, P. Hien 33.750 

Car coupling liftini: pin. P. Hien 33.755 

(7ar coupling littiiin piii lock, F. Hien 33,757 

Car couplinii iockinj? pin, P. Hien 33,75G 

Car couplings, filling block and support for gravity 

acliiii: 6oizn for. I*. Hien :)3.751 

Car couplings, gravity acting dog for, P. Hien 33,754 

Chandelier. L. S. Pfouts 33.731 

Cribbage board. P. ,J. Doyle 3.3.766 

Cycle frame, motor, (i. D. (ireen 33.745 

• isplay rack. W. S. McKay 33.761 

Kinder riiie, iS. 'iuldner 33.725 

Game board, F. G. Kaelin 33.767 

Hair retainer. W. S. Bechtold 33,726 

Hook, hanie. W, H. Hayden 33.741 

Hydrocarbon burner top plate, J. C. Speirs 33.7;i7 

Jar wrench, fruit. R. Howell 33.732 

Knife handle. G. M. j.anders 33.728 

JjUbricator pump bod* .B.Ivor 3;1747, :W.748 

Match safe. H. 1>. Gardy 3:5.730 

Micrometer gage frame, L. S. Starrett 33.7;i4 

Nail, hoop, ('. W. Evans ;>.'i.740 

Fen rack. O. K. Looker 33,727 

Sad iron. H. E. Asbury 33,733 

Sander apparatus, valve casing for locomotive, J. 

C. Hooper 33,71? 

Sash fastening lever. H. B. Sargent 33.739 

Scale case, price. S. II. Mnnsoii 33.735 

Screen roller housuig, E. Tinimerhoff , 33.738 

Shoe, W. N. Home 33,7t;5 

Slide-D, 8. H. Hull 33.743 

Stand, newspaper, McDowell & Strike 33.7fi0 

Stove. A. Onnemus 33,758. 33,759 

Tray, C. H. Peet 33.729 

Trousers hanger, T. B. Shuman 33.762 

Trunk clamp, M. N. I>rucker 33,744 

Trunk corner shield, M. N. Drucker 33.743 

Typewriting machinetype bai.A. T. Br»wn ;i;i,736 

Valve casing, J. W. McMillan 33,746 



TRADE MARKS. 

Bakery and confectionery products, certain 

named, Ohio Baking Company 35,59'l 

Bicycles. Sears. Roebuck & Com pany 35,62(i 

Boots" and shoes and leather tor same. Rice & 

Hutchins 35.5H2 

Brick, fire. Stowe, ^"uller & Company 35,628 

Cereal products, certain named. Malted Cereals 

Company 35.599 

Coffee. F. P. Garrettson & Company 3.5.59(i 

Cologne water. J. M. Farina 35.604 

Dairy products, certain named, Borden's Con- 
densed Miik Company 35,600 

Eye shades, W. F, Mahony 35,590 

Flour, gluten, Bennett Milling Company 35.51)8 

Forms, bust, Wright & Company 35,591 

Fruit, dried or evaporated, U. H. Dudley & Com- 
pany ;y>.5H4 

Hair tonic, A. F. Richardson 3.\tKI5 

Hardware, cutlery, and edge tools, James C.Lind- 
say Hardware Company 35.627 

Kidney, blood, and nerve cure,,!. Loomer 35,(!07 

Medicated plasters. R. Thouias. Jr 35,609, 35,f;i0 

Medicine, tonic. C. H- (irube 35,606 

Milk, condensed. St. I.ouis Condensed Milk Com- 
pany 35.f»l 

Musical instruments excepting niaiios and their 

parts, J. Thibouville-Lamy & Companv 35.612 

Ointment, C. A. Torrey, .Ir 35,f>0S 

Organs. Sears, Roebuck & Company 35.613 to 35,ti21 

Packing house products, certain named, Libby, 

McNeill & Libby 35,602 

Paint and varnish remover, certain named. Cellu- 
lose Products Company 35,611 

Pianos. Sears, Roebuck & Company 35,622. 35.623 

Sewing machines. Sears, Roebuck & Company, 

35,624, 35,625 

Sheets, cotton, D. J. Vlasto 35,593 

Soda fountains, sirup dispensed in, J. Hunger- 
ford Smith Company 35,595 

Tobacco, plug, M. C. Wetmore Tobacco Company 35,603 



Stage Illusions and Scientific Diver- 
sions, including Trick Photography. 

This work appeals to 
old and youne alike, and 
it is one of the most at- 
tractive holiday books of 
tbe year. Tbe illusions 
are illustrated by the 
highest ''lass of engrav- 
ings, and the exposes of 
the tricks are. in many 
cases, furnished by tbe 
prestidigitateurs th em- 
selves. Conjuring, large 
stage illusions, flre-eal- 
ing, s w o r d-swallowing, 
ventriloquism, mental 
magic, anci«i i magic, 
automata, curious toys, 
stage effects, photograph- 
ic tricks. and the projec- 
ti on of moving photo- 
graphs are all well de- 
scribed and illustrated, 
making a bandsome vol- 
ume. It is tastefully 
printed and tioimd. Ac- 
knowledged by the pro- 
fession to be tf-e &9tand- 
ard Work on Mairic. 
568 pages. 420illus. Price $'^,50. 

t^ FuU ttescripUve circulars of above books wiU be mailPd 
/rec ■wjKni applicaUon. 

MUNN & CO., Publishers, 
361 BROADWAY, NEW YORK. 




By A. A. HOPKINS. 




Do You Know That Your Razor Has Teeth 

Its edge is not a straight, but a serrated line and the finer 
the teeth the better the razor. Ordinary shaving lathers in- 
jure these teeth by invisible corrosion. This is what puts a 
razor out of order, compelling frequent stropping and huning. 

ELECTRO SHAVING LATHER 

is a new and scientific imi)rc)vement in a shaving outfit. 
It preserves and hardens the delicate teeth of tlie razor, 
makes it cut easier, soothes the skin, is easy to make and 
delightful to use. Send for free folder giving particulars. 
F. G. FOWij£R 4&: CO., ISridgeport, Conu., U.S^.A. 





This map is particularly interesting and 
valuable, as it shows iu colors tlie dif- 
ferent divisions of territory in America 
ac(|uired since the Kevolution. The 
original tliirteen states, Louisiana pur- 
chase, tlie Texas Annexation, the Gads- 
den purchase, the cession by Mexico 
and the northwest acquisitions by dis- 
covery and settlement. It will be sent 
postage prepaid on receipt of price, 

P.S.EUSTIS.Gen.Pass.Agt.C.B.&Q.R.R.,CHICAGO 



W-'^-^l'^I^- - -A. FIRST- CLASS MECHANICAL 
• ' Draftsman. An 3 xamination of apnlicaiitH will be 
held at the Navy Yard, Boston, Mass., January 3. 19ul, 
for a First-Class Mechanical Draftsman at $5.(14 per diem. 
The examination will be open to all comers who can 
give evidence of experience in conducting the kind of 
work for which tbey seek employment and who are 
citizens of the United States. Appl cations should be 
addressed to the Commanrtant, Navy Y;ird, Boston, 
Mass., and must be delivered to him on or fceiore Wed- 
nesday, January 2. No application received after this 
date will be c»nsi*ere*. Jiach applicant will state in bis 
application hisname, age, residence, citizenship, present 
occupation and previous employment or woik done. 
The applications will be accompanied by evidence of 
citizenship and by certificates, preferably from previous 
employers, as to character, habits of itmustry and 
sobriety and skill and experience in conducting work of 
the kind required. JOHN D. LONCJ, Sec'y of tbeNavy. 



WANTED.— THIRD-CLASS DRAFTSMAN (MA- 
rine enginean* boiler). An examination of appli- 
cants will be held at the Navy Yard, Portsmouth, N. H., 
December 28, 1900, for third-class draftsman (marine 
enyine and boiler) at $3.28 per diem. The examination 
will be open to all comers who can give e>-i«ience of 
experience in conducting the kind of w»rk f«r which 
tbey seek employment, and who are citizens of the 
United States. Applications will be addressed to the 
Commandant, Navy Vard, Portsmouth, N. H., and must 
be delivered to him on or before Thursday, December 
27. No application received after that date will be con- 
sidered. Each applicant will state in his application his 
name, age, residence, citizenship; present occupation 
and previous employment or work done. 'I'be applica- 
tions will be accompanied by evidence of citizenship, 
and by certificates, preferably from previous employers, 
as to character, habits of industry and sobriety, and skill 
and experience iu conducting work of the kind required. 
JOHN D. LONG, Secretary of the Navy. 



N. Y. Camera Exchange. 

50^ Saved on all makes o1 Cameras 

Headquarters for Buving. Selling 
and Kxclianging Cameras 4)r Lenses. 
Large assortment aiways on hand. 




Developing, PHntimo^ etc. 
Photo supplies or every description 
at lowest 2)rices. 

iW Send 2c. stamp for bargo/i/n. 
list. Address 

N. Y. CAMERA EXCHANGE, 114 Fulton St., NEW YORK 



RUBBER STAMP MAKING. — T H IS 

article describes a simple method of making rubber 
stamps with inexpensive apparatus. A thoroughly 
practical article written by an amateur -»'iio has had ex- 
oerience in rubber stamp making, tie illustration. 
Containedin SitpplkmEsx 1 1 10. Price ICcents. For 
sale by Munn & Co, and all newsdealers. 



' CftTALOCOtS TREIE.. 

UNIOIN >^6DEL WORKS 
193 CCAB* CHICAGO. 



ICE 



MAt.'HIXES. C'nrliH!^ Kii^iiies, Brewers' 
aud Bottlei'N' Miichiiiery. THE VILTKB 
MFG. CO., I'M Clinton Street, Milwaukee, Wis. 



MODELS 



&. EXPERIMENTAL WORK. 

Inventions developed. Special Machinery. 

E. V. BAILLARD, Fox Bidg., Franklin Square. New York. 



rVPIi WHEELS. MODELS «.. EXPERIMENTAL W0RK_&WftlJ.MAOimEm 
K'OVELTIES & Lre. nE.W7flgiS STEHCIL WORKS 100 NASSAU Bt N.T 



D 'AMOUR & LITTLEDALE MACHINE CO: 

13 O WORTH ST. , NELW YORK" 



PATTERN AND MODE L MAKERS. 

MOVING P ICTURE MACHINES AND FILMS. 

fTfranraLANTERNS wanted TilSLVSi. 

I il r.V.HT HARBAC!. Sl CO.809FilbertSt.Phila.Pa. 




PERFORATED METALS 

FOR ALL USES. MADE AS REQUIRED. 

Harrington&King Perforating ©.Chicago 




50 YEARS' 
EXPERIENCE 



LABELS. 

Bern's Famous Bread," for bread. C. T. Berg 7,992 

Coflee Ette," for a coffee substitute. M. A. Kaw- 
son 7.989 

Corned Beef Hasb,'^ for corned beef hash, Valen- 
tines Meat .Juice Company 7,995 

Dailey's Pure Malt," for extract of malt, H. & J. 
Dailey Malt Company 7.982 

Daisy Blue." for cigars. Schmidt & Company 7,979 

'Domino llye Whisky," for whisky, Los Angeles 
Company 7,987 

Dr. Mill's Pectoral Sirup," for a cough medicine. 
L. G. B. Erb 7,971 

Dreyfus' Pills." for a medicine, N. Khasan 7,97^ 

' Eddie's German Sal-I^ea," for a medicine, Smith 

Brothers 7,974 

■ Fox's Nutted Dates." for nutted dates. Fox 

Pharmacy Company 7,990 

Greenabautn Brotliers Plum Pudding," for plum 

pudding. Greenabaum Brothers 7.991 

' Hale's Ton-A-Quin for the Hair," for a hair 

tonic, H. R. Hale Company T.OtiT 

' Kil-Kold." for a medicine, A. Meyers 7.97S 

' La Rosa Calie," for ci^'ars. r>chmidt & Company.. 7,978 

' Lustre," for a polish, W, L. Paul 7,1'VG 

' Mayflower Rye,'* for wbisky, Los Angeles Com- 

pany 7,985 

' Mueller's Macaroni ^'lag Brand," for macaroni, 

C. F. Mueller & Company 7,*M14 

' Olden Time Kye Whisky," for whisky. Los Ange- 
les Company 7.984 

' Oppeau's Treatment for the Hair," for a remedy 

for baldness. J. Oppeau 7,9f;8 

* Ox 'i'onjnie," for potted meats, Valentine's Meat 

Juice Companv 7,99Ei 

' Ox Tonpiie." for jiotted ox tonpue. Vulentine'g 

Meat .luice Company 7,998 

' Potted Beef," for potted beef, Valentine's Meat 

.Juice Comoany 7.997 

' Raceabout Rye," for whisky, Los Angeles Com- 
pany 7,988 

' Ued Raven Dentine," for a tooth and mouth 

wMsh. Meyer & Gleim 7,9T0 

' itefuiree Srringlesi Beans,'* for canned beans. 

United States Printine Company 7,Pfl<> 

' Rolo Polo Sojitaire orl'wo Ball Hockey," for a 

eaine. L. V. .Jorirlan 7.1H!t! 

' f^elione." for a catarrh cure. Specialty Manufac- 

turinyr Company -- 7.9f>9 

' Sierra Mineral Batli Crystals," for a compound 

for the bath. >]. Gripwold 7 !t7.') 

' Upmann's KxtraS." for cigars, C. Upmann.. 7,930. 7.0H1 

■ Will B." for cigars. W. Baum 7.977 

* Winner Whisky," for whisky, Los Angeles Com- 

pany 7.98f) 

* Wm. Ulmer Brewery," for lager beer, Wm. Ul- 

mer Brewery 7,983 



PRINTS. 

" The Stubborn Donkeys," for a puzzle, F. A. Schos- 



A printeil copy of the specification and drawing of 
any patent in tlie foregoing list, or any patent in print 
issued since 18*m. will be furnished from this office for 
111 cents. In ordering please state the name and number 
of the patent desired, and remit to Munn & Co., 361 
Broadway. New York. 

Canadian patents may now be obtained by tbe In- 
ventors for any of the inventions named in the fore 
going list, provided *bey are simple, at a cost of $40 each. 
If complicated the cost will be a little luore. For full 
instructions address Munn & t'o., 361 Broadway. New 
I Tork. Other f oraitfn patQ&U mar also be obtained. 




Trade Marks 
Designs 
Copyrights Ac. 

Anyciiie seiniiiu: .i sl;etcli and description may 
quiclily ascertain our opniion free wliether an 
invention is probablv patentable. Coninuinica- 
tions strictly coniidehtial. Ilan-ltiook (in Patents 
sent free. Oldest agency for securing patents. 

Patents taken through Munn & Co. receive 
special nntict. witliout charge, in the 

Scientific Jf tncrican. 

A handsomelv illustrated weekK. Jiargest cir- 
culation of any scientitic .ionrnal. Terms. $3 a 
year; lour months, $1. Sold by all newsdealers. 

MUNN &Co.3«' «'»"-«'"• New York 

Branch Office. 625 F St.. Washington, D. C. 




SELf 
I SlrPPLItl 
I MOISTURE, 
i-SELF- 
-. REGULATING. - 
SaF-V£HIIUTING{ 



Cyphers Incubator 

IS guaranteed to out-hatch durii);? three 
trials any other incubator, or Vour Hloiiey 
Itack. Warranted to last 10 years. llJus- 
trated cfrcuJar and price list free. New year 
book, "Profitable Poultry Ki'pjtinff" 193 
pa^es, 200 illustratioos for 10c. Ask for !.ook 
lai. Address iiMrest oWce. i:YI'lli-:KS 
lNCB.Ct., BostOD, nass.Wa.>|nii(t,K.V. Cbhairo. 



HOW TO MAKE AN ELECTRICAL 

Funiace for Amateur s iJse.— The utilization of 1 lO volt 
electric circuits for small furnace work. By N. Monrne 
Hopkins. This valuiible r^rticle is accompanied by de- 
tailed worKing drawings on a large scale, and the fur- 
iiaoe can be m de by any amateur who is versed in the 
use of tools. This article is contained in Srr!-;NTiF'io 
A.mi:kican ^upi'I.kmext No. 11&*-,J. Price 10 cents. 
P'or sale by MuNN & Co., ^*;i Broadway, New Vork City, 
or by any bookseller or newsdealer 



ANO BETTER INCUBATORS' 

and nonK that hatch a ffreattr percentaije 
of good eggs with leas atti'ntion or at less 
expense. Our catalogue PRINTED IH 5' 
LANGUAGES tells all about it^illustra-l 
tions, descriptions and prices. Sent for 6c* 

nFS MOINES IKUUIUTOR CO., 
Bos "5 , ^ Den Moines, la. 



CAS ENCINE CASTINCS. 

Materials and Blue Prints. Write for Cataloff. 

PARSELL & WEED, 129-131 West Slst St., New York. 



FRICTION CLUTCHES 

Si niplest and Surest. Write for ( 'ataloeue. 

EMPIllE MOTOR WORKS, 

900 Washington Sti-eet, Bnffalo, N. IT. 



FOR SALE. 



Machine Shop, brass and ironfotmdry 
not large, but well equipped. Present 
owners not active nor conversant with the business. A 
thoroughly capable man who would know what and how 
to manufacture, with some capital, can buy this plant 
on very easy terms. Address 
WATERTOVVN »1F«. CO., Watertown, Wis. 




AIR AND WATER TIGHtSB L CJ S. 
ANY DIAM£T£R, ANY DEPTH. 

W/LUAMS MFC CO, KALAMAZOO MICH. 



STOCK COMPANIES ORCANIZED 

IN ANY STATE. 

QUICK SERVICE. LOWEST FEES. 

FEDERAr. CORl'OltATION CO., 

Tel. 4390 Boston. 113 Devonsliire St., Boston. 



a26 

FIRST 

PREMIUMS 



SEND FOR FREE CATALOGUE. 



Prairie State Incubator Co., 1^^ 
llomer City, Pa. ' 



PATENT FOll SASiE very cheap. Sanitary Ven- 
tilator. Attachment to heating stove. Healthful. In- 
ezpensive. Saves fuel. C. S. Langton, Parkersburg, 111. 

Magneto for Gas or Gasoline Engine Igniters 

No batteries used. Self.Jiibyit.itin}: bearinga. Dust 
and nioisture }iioot. liriishfN self.jidjii.stititr. Male- 
rial and HOikiiianbhip the kEst. ([^ (it'AE'.ANTEED 
FOR ii.NE YEAR. Send for ;-irciit;lr ati'l prire list. 

0II»I»ING8 A STEVENS, Kotkfonl, Til. 





Mtk ^f^^ n A Senilis youraddresa 

\ ^ a Day Sure 's:^'^^:^ 

^^ ^^^^ furnish the work and teach you free, yon work in 
the locality where you live. Send us your address and we will 
oxplain the business fully, remember we gitarantee a clear profit 
of*:* forever y day's work,abso!utelysure. Write atoiiL-e 

"tOVAL MiSLFACTlKING CO., IJm354, Uetroit, Mieh. 



Brass Band 

IiiAtruments, Drams UniformSf 
A, Supp.les. Write for catalog, 445 
Illustrations, FREK; it gives in- 
formatioa for musicians "nd new 
bande. lVON & HEAlV, 
S8 Adams St«. CHICAGO. 





Warren^ s Pulley Cover ^^ 

will aive Vour Pulleys Leather-Like Surfaces. Keep Beits front Slipping. 
Allow belts to run slack. Reducecoal bills. Sent on thirty days* trial. 

WiU send a case of Warren's Pulley Cover (125 sq.ft.), with everything neces- 
sary for applyinK, for $12*00. less carrying charges, 
you NEED NOT REMIT, 11 the Cover does not prove as represented. 
THE WARREN CO. (Inc.), Mfrs.. 16 Jackson St.. Chlcaso, III. 



APPLIED WITH 
A BRT'SH. 




420 



^tunixiu ^mttum. 



December 29, 1900. 



OF BRAINS 




-MADE AT KEY WEST> 



These Cigars are manufactured under 
the most favorable climatic conditions and 
from the mildest blends of Havana to- 
bacco. If we had to pay the imported 
cigar tax our brands would cost double the 
\ money. Send for booklet and particulars. 



L 



CORTEX CIGAR CO., KEY WEST. 




fflSPECTIOHSl 



AND 

raSURANCB 
AGAINST- LOSS 

OR. 

DAMAGE 

TO 

PROPERIY 

AliD 

LOSS-OP- UFB 

AND 

INJUFK' 

TO- PERSONS 
CAUSED-BV 



iSMlfiOlLER-MoSIoSs 



J-n- AUBN -PBESmENT 

_ j-B-PiEBCB-SECBennr 

l ILRBHAPlEiaiL TREAS. 



VB-FIONBUH •VicePRESIDEHT 
T-B-AUEN - 29ViCEPl!ESlDB<T 
LTMlDDLEBROOK-AsaTSECr 



SIMPLICITY OF 
CONSTRUCTIOJS 

Many of the Automobiles of to-day are complex in their 

mechanism and 
therefore difficult 
and dangerous to 
operate. TDe 

Winton 
Motor 
Carriage 

is distinguished by 

■n • Of-t rt«« the simplicity and 

Price $1,200. durability of its 

construction. Two and four passenger carriages and 

delivery wagons are described in 1901 catalog just pub- 

lisbed. Senrt your name and address to 

THE WINTON MOTOR CARRIAGE CO., Cleveland, Ohio. 




AUTOMOBILE 
EXPLOITATION 

UNDERTAKES :— The manuEactnrt 
Cycles. The exaniinatioti of Anton; 



PATENTS 
COMPANY. 

of Axitomobilfs andMotor- 
r patents. To enlist capital 

for the development of inventions. 
FUKiVISHES: — Specialists to make thorough examinations of 

patents. Experts to test motors and automobiles, •pportunities to 

inventors to present properly their propositions to concerns willing 

to consider and to undertake the same. 
PIjROHASES; — All meritorions patents, licenses and inventions 

relating to motor-cycles, motors, gears, automobiles and their parts. 
F. B. HYDE, Secretary. St Willluiii St.. Kew York. 



DAYANDNIQHT! 




Two Passenger Carriage. Price 91,350. 

THE HAYNES-APPERSON CO., ■ 



Our factoryis running day 
and night getting ready for 
our 1901 trade. 

Our "I 90 I Moriel" 

is pronounced by experts to 
be the best general al i- 
around Automobile for 
pleasure that has 
ever been placed on 
the Americin mar- 
ket It is now ready 
for inspection at 
our works. Come 
and see u s an d pi ace 
y»ur orders early. 
Gasoline system. 
Write for printed 
matter. 

No Aleuts. 

KOKOMO. INDIANA. 



CHARTER ^ENGINE 

UULlJJ FOR Any Purpose 

FUkX— Gasoline, Gas, Distillate 

Stationaries. Portables, Engines and 

Pumps, Holsters 

H^" State Your Power Needs 
CHARTER GAS ENGINE CO., Box 148, STERLING. I 




BRISTOL'S 
RECORDING INSTRUMENTS. 

\ Pressure Gauges, Vacuum Gauges. Volt- 
I meters. Amperemeters, Wattmeters, and 
I hermometersi, make continuous records 
Day and Night. Will pay for themselves. 
Every instrument fullyguaranteed and 
sent on itO days' trial. 8^^ Send for Circu- 
lars and Specimen Chart 
The Bristol Company Waterbnry, Oonn. 
SILVER MEDAL PARIS EXPOSITION. 




TOf Pipe Open aad Closed. 



TheOpenPipe 

TWO HALVES MAKE 
A WHOLE 




The only clean pipe on earth. Always swei 
from poisonous nicolint., A pipe that opens in 



itcL, pure and clean, free 

, A pipe that opens in the center, so that every 

(lart can be thoroughly cleaned. The bowl is m:ide in I wo SKt^tioiis, 
which are united together with an interior screw lock. When the pipe 
is closed it is absoiutely airtight, and looks like the ordinary briar, bwt 
by twisting the bowl the interior is exposed exactly as shown in ihe cut. 
The only pipe in the world that never smellftf no'cr biteH* 
never tastes bad. Made of the finest genuine briar, with curved 
or straight stem, beautifully finished. 

Send us fifty cents in 2c. stamps or money order, for a sample. If it 
(s not just what you want and more than satisfactory, your money bat^k 
without a word Agents wanlf d atonc-e. BUFFALO RR lA R 

PIPE CO., 44S WaBUnctou Street, Buffalo, >,Y. 



WALTHAM WATCHES 

The factory of the Waltham 
Watch Company is the largest and 
most complete establishment of the 
kind in this or any other country. 

Waltham Watches are the most 
accurate pocket time-pieces it is 
possible to make. 

" The Perfected American Watch " , an illustrated took 
of interesting information about ivatches, ivill be sent 
free upon request. 

American Waltham Watch Company, 
Waltham, Mass. 



CUYER'S PATENT 

DESULPHURIZING FURNACE. 



Latest, Cheapest and Best. 
Takes the place of Heap 

or Stall Roasting. 
Saves time and money. 
Write for particulars. 



HENRY liU YER, Casilia 514, LIMA, PERU, S. A. 




HIGHEST EFFICIENCY 

attained in the 

STOVER 
GASOLINE 
ENGINE 

The best is always cheap- 
est. Write for prices. 

STOVER ENGINE WORKS, FREEPORT, ILL. 




A5BE 



PURE ASBESTOS. 

REPLETE WITH AIR CELLS. 
STRONG. LIGHT.- FLEXI 



5T0S 

COVERINGS I 

ABSOLUTELY nRE PR00F:| 
PERFECT NON-CONDUCTORSl 
BLE. EASILY APPLIED.r 



IMADE IN SECTIONS 
I FIT STANDARD PIPE 

H.W. JOHNl 

•flEW YORK-CHICAGO ■ PH 
make| 

j asbestos materials. 
■ roofing materials. 



THREE FEET LONG 
is INCH TO la INCHES. 

S MFG GO. 

ILAOELPHIA BOSTON - 

LIQUID PAINTS & STAINS 
ELECTRICAL MATERIALS, 



The New England Watch Co. 

ARTISTIC SPECIALTIES 

for tbe Season are shown 

In Our Blue Book for Ladies' 
In Our Red Book for Men's 

Watches. 

Either or hoth sent on application. 
37 Maiden Lane, 149 State Street, 

New York, N. T. Chicago, 111. 

Spreckels Building, San Francisco, Cal. 




"Light of Asia" L^mp 

The Smallest Porta- 
ble Electric Light. 

Unlike aU other portable 



Weight, 5^4 oz. 
* in. diam. 
ins. long^ 



lights, the batteries of the 
"Light •f A.'ila " Lamp do 
uot ilet eriorate unless used. 
For a good lights for short 
intervals, this lamp is unex- 
celled. The "Ijieht of Asia" 
Lamp is made with a view to 
benuty, and is mounted in an 
aluminum shell covered with fine 
leather. Price $3.00* postpaid. 
Evei-y Oue Guaranteed. 

ELECTRIC CONTRACT CO. 

61 ELM STREET. NEW YORK 
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TEN-YEAR TEST. 

The following letter from one of the largest cement manufacturers in the 
world proves positively the marked superiority of THE GRIFFIN MILL 
for pulverizing either rock or cement clinker. 



AMERICAN 



The Egypt Portland Cement Works. 

The Pennsylvania Portland Cement Works, 



CEIVIEWT COmi^AWY, 

OWNERS OF 

m ColuMan Portland c.ment Worlcs. VHfl^SL^'S^TpolZfa "^eZfnt Worlcs. 

Messrs. Bra»i.ey Pulverizer Co. Egypt. Penn., August 25, 1899. 

'ientlemen: Keplying to your inquiry as to what we think of THE ORIFFIN MILL, we will say that the first Griffin 
Mill used in grinding Portland cement was erected in our Egypt works ten years aj^o, where it is still in operation. Since 
then, as from time to time we have built new works, we have equipped them all with Griffin Mills. We have now in opera- 
tion at our several works, thirty-seven mills. 

We know all about the grinding machinery used in the various cement works in this country, but think the Griffln 
Mill superior to any other for grinding Portland cement and the raw material from which it is made. What we think of the 
Griffln Mill is shown by the fact that within the last week we have given you an additional order for more mills. 

Yours very truly, AMERICAN CEMENT CO.. 

John W. Eckert, President. 



The demonstrated success of the GRIFFIN MILI, for pulverizing all refrac- 
tory substances allows us to sell tbem on tlidr established record. Write us 
for names of manufacturers who are daily using them with perfect satisfactiou. 



THE BRADLEY PULVERIZER CO., 



Boston, Mass. 
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,IIEI CHBESLYach 



ACEXYl-EM E 

DO YOU KNOW that th^ most light, least trouble, 
greatest comfoi-t, can be secureil by using good burners. 
The best burner is D. M. STKW ARC'S WONDER. 
Write, inclosing 25 cents, for sample. 
STATE LINE TALC (;o., Chattanooga, Tenn., U. S. A. 




CROSBY'S 
CLOVES 



Factory to Family by mail post-paid. 

Our great ^3.W black gauntletfurgloves; ladies' M:>cha 
kid gloves 111 any color $1.25; men's Moclm and Rein- 
deer gloves unlined and silk I ined $1, 50 to $2. HO; many 
other kinds of gloves and mittens BO cents nnd upwards, 
all in illustrated booklet "Glove Pointers. " Natural 
niacf^ dallo^vay, t-alfa^kin, and other fur coiits; 
Giiltowa-ywholehide robes, Taxidermy and Hend Mount- 
ing in booklet ' 'Moth-Proof'." Do you wanthides or skins 
tanned for rugs or robes ? get our * 'Custom Tan Folder.'* 
We also buyra-wfurs. 

THE CROSSBY FRISIAN FUR COMPANY, 
116 Alill Street, Itochetiter. N. V. 




THE AUTO-CARBURETTOR 

made upon a new principle furnishes a reli- 
able explosive mixture. Easy ignition and 
greatest expant»ioti. No pump required. 
Uses any grade of gasoline witri no waste. 
Especially adapted to automobile and cycle 
motors. Our customers say it is the best 
Carburettor in the market. We make also 
the Register Valve for controlline the 
flow of gasoline or other fluids. Write us 
for prices an* bcioklet on Carburettors. 

THE AVERY & JENNESS CO., 
30 W. Wasiiiugtou (St., Chicago, III. 



I 

Money, 



All varieties at iowesi prices. Rest Railroad 
Track and Wagon or Stock Scales niado. 
Also 1000 useful articles, including Sates. 
Sewing Machines, Bicycle?, Tools, etc. Sa^o 
Lists Free.. Chuago ^lalm Co.. Chicago, ill. 



Foreign Travel 

Ettyptt Turkey, Greece, Palestiue, etc. 

Address Miss Weldon, 

" The Moorings," Howard, Pa. 




Acetylene Gas Burners. 

Schwarz Perfection Lava Burner. 
IaV? Highest awards in all >* cetylene Expo- 
sitions. Made of one piece of lava. Are 
faultless and fvery one tested and quar- 
anteed. ECF° Send for Price Liit. 

IT r\ Blowing. gde Agents for 

N ,^™'>kiiig. the U. S. and 

'" ' ' Carbonization. 



Perfect Alignment. 



Canada. 



M. KIRCHBERGER & CO. 

50 VVn.rreii Street* New York, 



WE TIPILIi UNDERTAKE TO SE^ L YOUR PATENTS 

INVENTORS' MEUCANTIL.E BUREAU, 320 Broadway, N. Y. 



M 



RIDE 50 MILES-PEDAL ONLY 35. 

S£/rO foil BOOKLET. 



07?/?OM(rcoASTER 

FITSANYCYCLE.100,000 IN USE 

ADDS PLEASURE AND SAFETY-ALL DEALERS SELL THEM. 

ECLIPSE MANUFACTURIWGC?, elmiraTn.y. 




WH JESSOP A SONS L2 91 JOHN ST. NEW YORK- 



SENT ON TRIAL. 

Prepaid to any address. 




Coggeshall Patent © Steam Tube Cleaner. 
THE CLEANER THAT CLEANS CLEAN 
^Vi Moibture, Saves cost quickly. A trial costs 

nU Scale. Cleans from en* to end. you notbine 

The Coggeshall Mfg. Co.. 123 Liberty St., New York. 



Carbide Feed 
ACETYLENE 
GENERATORS 



are endorsed by the U. S. 
Government, by the 
State of Pennsylvania, 
and by all other disin- 
terested authorities. 

They embody the 
latest and most approved 
principles of construc- 
tion, and are guaranteed 
by the largest concern 
engaged in the business 
to be of perfect work- 
manship. 

Made from the beat 
material by expert me- 
chanics. 

EASY OF OPERATION. 




ECONOMICAL AND SAFE. 



J. B. COLT CO., Dept. s I. 

408 Bast 32<J Street, New York. 

146 Franklin Street. Boston. 

189 La Salle Street, Chicago. 

421 Chestnut Street, Philadelphia. 



